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10.

1t

- CLASS : XiI
Multiple Choice Questions "
Chapter 1

THE SCOPE OF PHYSICS

Physics can be defined as the study of:

(a)  Chemical Properties of matter

(b) Physical properties of matter

() Relation between matter and energy

(d) Both (b) and (c)

Physics can be defined as a branch of science based on a:
(a) Aberration and analysis of facts

(b) Experimental observation and quami(ativ_e measurement.
(€) Mathematical calculation and interpretation.
(d)  Replication and verification of known facts:

The branch of physics deals with the study if production propagation and
properties;

(a)  Magnetics (b) Optics () Statics (d)  Acousucs
High energy physics deal with the: 8

(@) Study of electron behaviour (b) Study of electronic charges
(€)  Study of mechanics of energetic bodies.

(d)

Study of properties and behaviour of elementary particles.

The ancient Greeks originated the idea that:

(a) Matter and energy are the same thing

(b) Perpetual motion is not possible.

(©) Matter is discontinues

(d) Matter does not exist in different forms. ) _ .
Archimedes the Greek physicist has made significant contributions in
the field of,

(a) High energy physics and electronics

(b) Nuclear and atomic Physics

(c) Mechanics hydrauties and hydrostatics

(d) Special theory of relativity

Al - Beruni is famous for finding out the

(a) Distance of moon from earth

(b) Mass of the earth

(c) Diameter of earth’s orbit

(d) Circumference of the earth

The book “Kitab-ul-Qanoon-ul-Masoodi” was written by

(a) Iben-e-Sina (b) Al-Razi y

(c) Abu-Rehan Al-Beruni (d)  Ibn-al-Haitham

Dr. Asalam was awarded noble Prize for has wnrk.on.

(a) Electronics (b) Radiations ) )
(c)  Optics (d)  Grand unification theory .
The first book on analytical “Hisab-ul-jabrwai-Mogab® was written by:
(a) Al-Khawarzmi (b)  Al-Beruni

(c) Al-Razi (d) lbn«e»smg
“Kitab-ul-Manazir” the famous book on optical is written by

(a) Ibn-e-Sina (b) Al-Khawrzmi

(€) Jabir-bin-Hayan (d) Ibn-ul-Hailham




13,

14,

15,

16.

17.

18.

23.

24.

26.

27.

Class %

tional system

R —

ass time electric CUrren, ___PHYSICS NOTES

s, the length O
of unt d quanut)’ of light and quantity 4,
(4

In intérna
temperature, intensity of light &
called p)  basic
(a) l?\:‘ri;cd - (@ only () and (c)
g:l)riltcn of n‘:n fowing physical quantity will be'different units as
compared to that of others b) Tensiod 1 Which ¢
(a) ;/cig:t e :d) Electromotive Force (l?: :
{;’hich o\::)o? the following js not the of sarrje Si?m.? ol | ram
o Horse (M C O C (CURES- T @ A
The S.1 unit of current is : ). One 310 5 cont
(a) one volt " One ohm-m Ea} E
. ampere ¢
’(I":l,\c rar(r)ngm mgcmcmau'cal and the fozﬁ')\d" :{%ﬁ’;ﬁz‘::‘i& 4.  Which
indi 3 5 a)
::]) 211 l;::;’ (d): Naserudin tusi EC: f
Light year is a unit of : d)
. Distariiatelt) LEEE () Time @ Pressy 5. Thefo
Some of the pasic S- | units are . re e
(a) Second Ampere mole (e KK ARPETS A e (©)
{c]. Candela Mole volt (@). Meter Second watt 6.  Vector
109 second are equivalent t0¢ o
. (a) Deci Second (b). Nano Second (©)
(c). Milli second (d). Micro second 7. Scala
The S. 1 unit of temperature is ) (@)
(a)- Fahrenheit (b) Kelvin (c)- Centigrade (d). Faraq (©)
One Angstron equal 8. A
@) 108cm (B 108 m (¢ 10° @ 108
In Physics the term ‘djmension‘ represent the mm (@)
(a) mechanical nature of & quantity
(b) chemical nature of quantity 9, Avec
(c) Physical nature of quantity (a)
(d) electric nature of quantity 10. Wher
Dimension of pressure is. (a)
fa)l ML T2 F (k) ML2TS (9 ML2 T4 (@) ML ©
Which one of the following represent the dimension of power: i 11. A vec
(@) LPT? (b) MLT? o ML2T2 () p any |
Which one of the following represent dimension for the unit of t T (a)
(a) M2LT? (b) ML2T? () M2LT? (d) M°fqueA (©)
0.0084has __——— significant figure. LT 12, A ve
(a 2 (b)) 4 © 5 @ 1 (a)
The dimension of angular momentum similar to that of. (c)
(a) energy heat (e) Plank’s constant (d) 13. The
Work resp
(a)
()
14. Neg
(a)
(©)
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9.

Chapter 2

SCALARS AND VECTORS po
Which of the following is a vector quantity
(a). Mass (b) Speed
(c) Temperature (d). Acceleration
Which one of the following is scalar?
(a) Acceleration(b) Velocity (c) Force () Work
In contrast to a scalar a vector must have a.
(a) Direction (b) Weight
(c) Quantity (d) None of the above
Which is the following group of quantities represent the vectors:
(a) Acceleration, Force, .Mass (b) Mass .Displacement, velocity
(c) Acceleration, Electric flux force
(d) Velocity, Electric field momentum
The following physical are called vectors”
(a) Time and mass (b) Temperature and density
(c) Force and Displacement (d) Length and volume
Vectors are physical quantities which are completely specified by:
(a) Magnitude-only (b) Direction only
(e) Magnitude and direction only (d) A&B
Scalar quantities have:
(a) Only magnitudes (b) Only directions
() Both magnitude and direction (d) None of these

A unit of a vector A is given by

A A

(@ a= W by a=Axl A (o) a= l‘—“ (d) a=4

A vector in space has components.

(a) one (b) Two (c) Three (d) Four
When a vector is multiplied by a negative number its direction.

(a) is reversed (b) remains unchanged

(c) make and angle of 60° (d) may be changed or not

A vector which can be changed by display parallel to itself and applied at
any point is known as:

(a) Parallel vector (b) Null vector

(c) Free vector (d) position

A vector in any given direction whose magnitude is unity is called:
(a) Normal vector {b) parallel vector

(c) Free vector (d) unit vector

The position vector of a point p is a vector that represent its position with
respect to:

(a) Another vector (b) Center of the earth

(¢) Any point in space (d) origin of the coordinate
system

Negative of a vector has a direction ___that of the original vector

(a) Same as (b). Perpendicular to

(c) Opposite to (d) Inclined to
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15, Thesum and di '
between the veetor 15 “ © 120 ! T (o
{a) 9° - the magnitude of their resy resultar

16, Two forces act together o0 20 o:ic;;rccs is: tang iy (@ 1

least when the angle petweeh ¢ © ©°° d 18p 29, Two for
@ 0 45° : ’ angle r
17. The dot product of Tand J 15 @ © @ any. @ 3
(@ more b 1 ¥ valye 30. When t
18. Scalar product obtain WHER . scalar magnit
(a) AScalaris mull}}"l_""d bt " (@) . F
(b) A sealar is mulnphed lied to give & scalar 31. The res
fc) Twe yectors RI’C] mul}: ; 1 ahles
d Sum of two gcalars 1 et endicular to e ) ;
- :r)do‘ e i mwxr:r‘:’s ::ct;.;: bx?addirlzg two or mor; Et'ccl;lzlh"r iy 32, (6i+4)
zero then either of the vec : TS iy (&) -
called: e (b Oppgsile to the other 33, The di
TR o posion et
20, '(1“:1')18 vector obtain by adding tWo " m(%’;c ve;t?r':‘::;mrc 2
() ~ Product Weolod (d) Final vector
(c) Resultant vector - What 1
21, Scalar product of two vectors obeys: g Associate D @)
o commt i e
C) nd B is zero. ;
22. If the dot productfcf two_?‘.cl):e-zero vectors A & Their crogg
oduct will be © magnt ¢ s
P B sine cec0l (@ /-’;B sin 3@ @ a8
23. Ifthe angle between the two vectorsis wroc reOE; ;e r;g?mt eir
(a) Dot product iS ; (b) 2 is zero
(c) Either dot or cross product 18 zero 3 s g
(@) Both dot & cross product 1S zero @
24, kxi= o o
@ i () -d @ k @ -k T
“xh = (@)
25. Uaxh=03ndalsoaxh=0then @
=i OTF 3. Accel
(@) @ and h aré pa:allcl to each other -
aand h i (c)
(b) aand h are perpendlcular to each P
—sndh i Sorhi (a)
(¢) aand h is a null vector (d) Either a or h is a null . @
, T S. Char
26. The magnitude of product vector ie AxB= @)
(a) Sumof the adjacent side (b) Area of the parallelo,
gram (c)
(¢)  Product of the parallelogram (d) Par:lmeter of the 6 s
1
o : paralle ogram @)
\ i & ] ,

27. If two vectors lie in Xy plan then their cross PI:OdLlCt lies s

(b) Adjacent plane 7 AL
(a)

(a) In the same plane
(c) Alone parallelto (d)

that plan

Parallel to the plane

(b)
(©
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28.  Two focus of 8N and 6N are acting simultaneously at right angle the
resultant force will be
(a) 14N (by 2N {c) 10N (d) 12N
29. Two forces each of magnitude F act perpendicular to each other. The-
angle made by the resultant force with the horizontal will be.
(a)  30° (b) 2N (¢}  60° (d) 90°
30, When two equal forces F and F makes an angle 180° with each other the
magnitude of their resultant is.
(a) F (by © (c) 2F (d) 0.5F
31 The resultant of a 3N and 4N force acting simultaneously on an at right
angles to cach other is in Newtons’s.
fay 0 b) 1 () 3.5 ) .6
32. (61 + 4] —Kk)(41 +2j - 2k) = >
(a) 24i+8j+2k(b) 30 () 34 (d) 40
33. The diagram shows four acting on a block
3N =7 4N
| | <
N TN
What is the resultant force?
(a) Zero (b) 5 N to left
(c) 6 N to right (d) 11 N to right
Chapter 3
MOTION
12 If an object is moving towards, its acceleration pointed towards.
(a) North (b) East
(c) West (d) May be any direction
2. If the velocity of a body changes it may be termed as:
(a) Instantaneous velocity (b) speed of the body
(c) Magnitude of displacement  (d) Deceleration
3. Acceleration is a physical quantity that can be specified completely by:
(a) Both magnitude and direction (b) Only magnitude
(c) Only direction (d) None of the above
4, The shortest distance between two .points in a specific direction is called:
(a) Distance (b) Acceleration
() Speed (d) Displacement
D4 Change in velocity per unit time same is equal to:
(a) Distance / time (b) displacement / time
(c) Acceleration (d) Force / mass
6. Inertia of a body is measured in terms of
(a) its weight (b) its applied force
(c) its reaction (d) its mass
7. A body moving with constant velocity be:
(a) Changing its direction of motion
(b) in equilibrium
(c) Accelerating (d)  Traveling in circle
R N s P ﬁr\‘Ym“‘-{‘
| www.igbalkalmati.blogspot.com R T_i_',.-'_’,':s_)?__:’,t_;f o
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derdt iform Joeity the : ased (d) B
i il 14 n red "
8. A car ismoving with un consant { B r;\c SEsoundhis Cq\:'.l,r(-n
8 !l‘.!:e Anz.-:r:c(uren a velocity ripe B '(’hl pistance %0 iy,
© 0 (a) Veloolty (d Acceleration
e i solacement .dnncdals'h‘-' -
10. Termina! velocity I8 u’u;?w: bl Vclocn:\v";J\l' light in Walter
(a) Velocity a: :vhp:f;h N resistance palance gravit
{c) Velocity @
d)  Allof the above A
11 "n:c laws of motion deal with' )  Widih and length
. Force and acceleration d) viscosity and density
o1 Vertical and horizonWv ) ( : y
12. ‘sc"..,mmmg is posslble on account of: ®) Second law of motion
{n)  First law of motion d) Newton's 1aw of graviy
Third lnw of motion ays equal and o Ation
. ot “to every action there is always CaHEEE Pposite
13. :::;;‘:r:?"l‘:r:he statement of: @ Newton's PR
@ Newton's first law d) Newton's gravitation:
Newton’s third 18% { al firey
a L“:) ma, cis the malhcmaxical expression of FN'-\:IEESJQ;X .
" Vewton's 1% 1aW of motion < ; aw of motjg,
(a) Newton : d) Newton's law of gravi
(c) Newton's 3rd Jaw of motion defmition of. tation
i ives 2 e
. Newmgs first law of moﬂz:rﬁ‘a 4 Bothla) & (b) (d] None
-1 rce - Ao ) 0%
16 gilring <f)m: fall, of air friction 1% negligible then acceleration of bodiey 5
i asses is: - .
dm’crc;_l;cms:mc for all the masses (p) _ Different for different mag
o i ¢ for different vertical positions: (d BothAgp
fed g force on an object 1S zero the object will move with:
e (lf)zhe xgsulanm; :pecd (b) Constant velocity .
a| ons . Lo
(c) ~ Constant deceleration !dt) mcc'gg;‘;mo‘ii; erlcrgnmn
18, The force of friction, generated t0 resis! , occurs between
connectin| media in,
(a) Liqug.ids (b)  Solids. (c).  Gases (@) All of the,
19. The concept of force might, best be described as: :
(a)  The push or pul!
(b)) A quantity, tending to change body state of rest or state of Motigy
of a body '
(c) Energy in motion
(d)  Power transmitted from one place to another
20, Stoke'slaw holds for :
(a) bodies of all shapes ) (b) Motion through free space
(c) horizontal motion of particles:
(d) motion through a viscous medium
21, When the body is stationary ;
(a) There is no force acting on it
(b)  The force acting on it are not in contact egch other
(c)  The forces acting on it aré balanced with it

(d)

The body is in vacuum

___PHYSICS NOTES _

22.  The coe
NOT dey
(«) T
b} T
) W
{d) w
23, The fre
(a) vV
(<) F
24. il there
of that
(a) 7T
() i
25 Hiwotb
{a) t
(b} 1
(e) 1
(dy
26 If the 1
fa)
(b)
()
(d)
27.  If line:
(a)
()
28. A colli
called
a)
(©)
29. Momc¢
(a)
(c)
30. Thet
(a)
(c)
S | =
(a)
32. Then
of S
(a)
33. The:
the I
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30
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33.

The coefficienit of frictioiial force between two surfaces in contact does

NOT depends upon

(&) The normal farce passing one against the other e
(b) The nrea of surfaces

(¥ ther the surfaces are stationary or in relative motion

() whe a lubricant is used or not

The Inct al resistance between its various layers of fluids as called

(a) Visce drag () Viscosity

(€} Fric (d) Up thrust

If there is no external force applied ta a system then the total momentum
of that system

{a) Turn to = (b) remains constant

{c) 18 maximum (d) IS minmum

If two bodies of equal mass collide elastically then

(a) their velocities are added to each other

(b) elocitics are subltracted

(©) their velocities do not changed

{d) they exchange their velocities

If the rate of change momentum with respect to time is zero then
(a) The momentum is a function of time

(b) The momentum is not conserved

{c) The momentum 1s constant

(d) Some force acts

If linear momentum of a particle in doubled, its kinetic energy will
(&) be double (b)  be halved

(c) be quadrupled (d) Remains unchanged

A collision in which momentum conserved but K.E is not conserved is
called

(a) Elastic collision (b) In elastic collision
() Both A & B (d) either A or B
Momentum of & moving mass is the amount of;
(a) Energy possessed by body (b) Inertia possessed by a bady
(c) work possessed by a body (d) Motion possessed by a body.
The time rate of change of linear momentum of a body is equal to
(a) The applied torque (b) The applied force
() Impulse (d) None of the above
__is also called to quantity of motion:
(a) Acceleration(b) Momentum (c) Force (d) Energy

The net force acting on the body of 10 kg moving with uniform velocity
of -1 is:

(a) 40 N (b) 4 N (c) 4 N (d) Zero.
The velocity of the body is increase to 100% then linear momentum of
the body increase to:

(a) 50% (b) 100 % © 10% (@ 35%
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MOTION AND TWO Chafsstes
by @ pmjectile can be found by the ?;:,m =y
228in20 forr, v
S Ul (€) Ve
14, An objec

L A Maximum range allai"eds &
= o, Si q Wie
@ V. Sin@ ) /g/ (c) ¢ (d) %
8 e BT | i1 has mMAaXimum 12 2 initial v
5. Inithe absence of air friction projectile 4 range Whep, e (a; ia ;:
an angle. . 45° with 5 g (c ,
Sl 1 (b) 5° with the vert | _ ) P
f"’,’ 30° o o C::jzcom a6+ with the horizon IR aivels
C i g i Nta] distane
. Seh tion, the horizontal component of veloc; istanc
3. Dunﬂ%;:ipe“’iﬁ‘;ﬂgl:: © p)  Becomes zero elocity (a) P
fsl) Does iol change but remains constant. e 1;‘) F
(d) Increases ith tme il adq v ) x (a)I)TOJet
4 The maximum height of 2 pro]ecule is directy propertional to. P
(a) The initial velocity (b) Launch angle T !I?k)u E
(c) Square of the initial velocity et e ho:
(d) The friction between ihe tyres Of cycle and road vanisheg (C) T
5. A body is moving in & circle at 2 constant speed which of the fo] 18 ) E
statements @ at the body is true? ! “%‘ng - I}fa prc
(a) There is 00 acceleration. (b) There is no force actj —ave 1l
(c) There is force acting at @t ent to the circle, Ngon o !;111 3 ¢
(d)  There is force acting towards the centre of the circle : (‘iril in
6, Therate at which & body rotates about an axis expressed (~a | e
(a) Velocity (b) Angular accelerati
(c) Angular momentum (d) None of these ion 20. Q ball
7.  The rate of charge of angular displacement is. (ac;nzo
(a) Angular momentum b) angu}ar acceleration o, Acen
(c) Angular velocity- (d) velocity 66 ‘
8 The acceleration in uniform circular motion. @ m
(a) varies inversely with the velocity of the particle. o)) T})1
(b)  varies inversely with the radius of the orbit. " h e
(¢) varies directly with the square of the velocity. isonzc
(d) is both (b) and (c) P res|
9. Ifabodyis rotating in & circle with variable linear speed, it m (c])
(a) Only centripetal acceleration. (b Only tangential ac ust haye. 5. A0
(c) _Both centripetal and tangent acceleration (d) None celeraty,, find t
10. ;T'f)le direction of angular velocity can be find out by of these @)
2 Left hand rule (b) Angular r\
i i spl: 24.
i1 (c)  Direction of movement (d Right han 4 F;j(éement 1lifnaeb<
. If a particle moves in a circle describing equal angles in equal i 5 a
mte“’als, 55. The:
(a)

then

g;t) Angular veloc§ty change and linear velocity constant

(C) [/;\ngular velocity constant and linear velocity Constax;t
) ngular velocity constant and linear velocity changes

1 ’(;2 None of these
- e rate of change of angular displacement wi ime i
th tim 3
(a)  Angular acceleration. (b) ~Linear Veleolcsit;aned
(d)  None of these

(c) Angular velocity

ADA www.igbalkalmati.blegspot.com ; .
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20.

21%

22,

23.

24

The centripetal acceleration produced in a rotating body is commonly

due to the changein ____ ofthe velocity.
(a) Magnitude, (b} Direction
() Value (d) Nore of these

An object is hunched in an arbitrary direction in space with a certain
initial velocity and of moves freely under gravity. Its path will be a.

(a) Straight line (b) circle

(c) parabola () hyperbola

The velocity component with which a projectile covers certain vertical
distance is minimum at the moment of

(a) Projection (b) Hitting the ground

(c) Highest point (d) None pf these

A projectile has its speed maximum at the moment of

(a) Projection (b) Hitting the ground

(e) Both of these (d) None of these

The horizontal range of a projectile depend upon.

(a) The angle of projection (b) The velocity of projection
(c) Both of these (d) None of these

If a projectile is projected at an angle of 35°, it hits certain target. It will
have the same range if it is projected at an angle of

(a)  45° (b) 55 (¢) 90¢ (d 70°

The linear and angular velocity of a particle, moving about the centre of a
circle of radius r, are related by

@ v=oxr () v-rxe (€ o=vxr (d w@=rxv

A ball is thrown at 40 m/s with the angle of projection of 30° with the
horizontal, the vertical velocity, of the projectile after 1 sec.

(a) A.20m/s (b) 1S m/s (c) 10 m/s (d) Zero

A car moving at a constant speed of 20 ms! on a circular path of radius
100m what is the acceleration?

(a) 0.4 ms?2 (b) 6 sec () 4.0 ms? (d) 33 ms?
The missile is fired at 20 m/s at 60° with respect to the horizontal, the
horizontal and vertical component of the velocity at the maximum height
is respectively :

(a) 10 m/s, 10 m/s (b) 10 m/s, Sm/s

(c) 10 m/s, O (d) 0, 10 m/s

A 100 kg body is rotating in circular path of radius 200m, at 50 m/sec.
find the centripetal force acting on the body.

(a) 225N (b) 125 N (c) 525 N (d 500N

If a body covers 5 rotations in 2 seconds, around a path of radius 2m the
linear velocity of body is

(a) nm/s (b) 10z m/s () 5 tm/s (d) 20 t m/s
The angular speed of an hour's hand of a watch in radian / minute is
(@ =n/6 (b) =/30 () n/ 180 (d) =/360
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GU 16. Accordin
(@) T
TOR UE AN UILIBRIUM 17. A body ¢
W @ M
(b) ™M
. ous off bl Angular momentum
I: T‘im“i'sf‘?n (;:;‘:T:peed fd; M"’}‘fﬁ‘ of force 18 (!:lbod\l‘v"
A : inertia is called. ; o
¢ omcrrxlta 2fg ;ﬂg angular momentcl,lm 1 Momentum (d) A 2;‘)lucui\) |
2. The ra;c ?:fcc Torqueé = equal to the magnitude of theg o
3 '(r?}ie pro?iixct of force and momen (b) Torqb}e 19, 1A body
i m d Angu ar momentum o =
a) x‘:::::;] forc forée)and momentum arm is (Z;CCS:
(c) - if angle @ petween c. 90° (s e
4 fomits :5 ZE b 60° e by the motion of it's 0¢ E rola: &
Tgie motion of the body car describ® (g) Origin (@) O‘;;
5. @) Center of gravity (d None of these © i
S . 3:action, the torque: 21. Theob
(c)  Center of '.nasclock-mse direction; - )
- . aximum (d T
2 l;ﬂ bog;sli?j:?:mnng Neganlvea.rc . ©l M"“mum ii} {
7 '(rlle two forces consttute couple &= 1y Opposite in direction
' (@) EBqualin m:lgmm i <ame line (d) All of these
¢c) Not acting 'ong {'rregulaf shape .hes:
8 '(I‘he centre of gravity of a body o1 ¥ ) At its intersection of meg;
i its centre ’ oy
{?)) 2: :.hse intersection of bdx:goﬂals i
‘at the surface of the bocy dy is concentrated i ;
9. '(I?}le point at which whole weight of t}(‘g)bo }(,:entre e 1S calleg, ® ?‘al;c g
(a) Centre of mass (d) Centre of action (b)
10 ’(I?) “eoer‘llgszs 2 Force X mom ()
¥ 2 : T ; :
(;;l‘q Mass xf accelera{tlon " :g; Moass i masse:rty:m arm 2 ’(I:;e i
tre of gravi ) o ek
(c}l1 ; f;?rcs 2 Zi; e eetly involved in rotational motion is: i
11. Physicalq ! £ Mass e o
(a) Moment of inertia @ Torque :
(c) Angl lar velociy. i tre of gravity of body, if it i Z)
12, The centre of mass coincides with cen &l ¥y i is plaggy (b)
" (@ na non-uniform graVitai?olfc’i field. e
i itation fie
(b) Ina uniform gravitation 1
(c) At the centre of € (‘ﬂxm i‘:t ;;Sgnpg)lﬁs )
13. The magnitude of the angular momen ; _g by: . y
(@) A.1=msin® (p) i=rp/sind ! Forc
i LA= o oin 0 (d only A & B (@)
14. The angular momentum of a particle is conserved it the net torque g
(a)  Infinity (b)  Zero
(c) Constant (d) None of these (©
15, Ifthe noij[orque acting on & body 18 Z€T0 then the ___ of the body is B
conserved.
(a) Force (b). Liner momentum ((ab])
(d) Angular momentum ©
(d)

Torque

()
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According to law of conservation of angular momentum.

(a) I =dl (b) T =dy/dl (c) I =dxdl; (d) T =dl/dt.

A body acted is said to be in equilibrium when it e
(a) Move with a variable veloeity

(b) Moves with a uniform velocity

(c) Moves very fast in space (d) Moves very slow in space

A bodyissaidtobein —___ ifitisat restor is moving with uniform
velocity,

(a) Period motion (b) Rotator motion

(c) Arbitrary motion (d) Equilibrium

A body will be in translation equilibrium if the vector sum of external
forces acting on a body is

(a) Maximum (b) Minimum (c) Square (d) Zero

If the axis of rotation passes through the body itself. the corresponding
rotator motion is called the:

(a) Spin —motion (b) Orbital motion

(c) vibratory motion (d) To-and for motion

The object in equilibrium may not have any:

(a) force acting (b) Acceleration

(c) velocity (d) Torque acting upon it
Chapter 6

GRAVITATION

The force of attraction acts along the.
(a) axis of rotation.
(b)  Line joining the interacting bodies.

() Line perpendicular to the interacting (d) None of these
The range through which the gravitation force acts is:

(a) Limited to 1 x 1019 m (b) Limited to 1 x 102 m

(c) Extremely long (d) About 1 x 106 m

According to the law of universal Gravitation.

(a) Every body in the universes attracts every body.

(b)  The force of attraction is directly proportional to the product of
their masses

()  The force of attraction is inversely proportional to the squire of
their distance.

(d)  All of the above

Force of gravitational attraction of earth on other bodies is given by:

N
@) FeG \l,‘m ®) F=G ltm
R; G
y 2 M
© F=R .’\ILm B F=R 1,m
G m

The force of attraction or repulsion between two bodies is:
(a) Inversely proportional to the distance

(b) Directly proportional to the distance

(c) Inversely proportional to the square of the distance
(d) None of the above

R eh Shao ob o W
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e togravity O moon is 1/ R
7. The acceleration body On moon, if its mass on earth is m: | hay
s of the © ™ (d) + m/3

will be the mas i

&l X earth is:
f g’ at the centre of S gero B s et
: e

8. L’lw e imum () Mimom ) "ot s
(:; l?lcez;:{ ﬁi me as an t:itcc:;g:uo(;'ec‘arth
:‘dj}) g:?u?:gg tlg g;;r;asci the variation of the earth radius,
maximum at. 5 et L

10. The value of '8 is

1

surface of the earth

< large, the value of g y;

hanged Becomes four ﬁmesgl;\'rxu
(d) sixteen times Jarger ger

the earth: 4
Equator of the & Vo four fee
b

1, If the mass
(a) remain unc

()
12. Thevalue of 'g'1s maximum

(a) Atthe surface of earth o

(b) An infinite distance rom the €ar’ i

(c) At thecentre of e . (@ b€ 0‘1" he surface of ear,
13. When a lift is moving upward with 2 uniform velocity, the apparent

weight of & body inside the lift will be.

3 tual weight Less than the actual weill

! t

14.

15.

(a) Equalto its ac

(c) More than the actual weight (@) Zero
The source of electric enerey in an artificial satellite is:
(a) A mini nuclear reactor b) A dynamo
(c) A thermo pile (d) Solar cells
Artificial gravity can be created in the space craft by:
(a) Revolving it around the € .
(b)  Spinning it around its oW1 axis
(c) Increasing its velocity (d) decreasing its velocity'

Chapter 7
WORK, POWER AND EN ERGY

f negative work is:
ervative force
servation force

The example 0
(a) Work done under 2 cons!
(b) Work done perpendicular to a con:
(c) Work done against friction,
(d  Work done against gravity
The work done by centripetal force is:
(a) Equal to that of centrifugal force-
(b) Greater than that of centrifugal force
(¢) Variable in different cases.
Work is defined as
(a) Scalar productof force and displacement.
(b)  Vector product of force and displacement
(c)  Scalar product of force and velocity
(d)  Vector product of force and velocity

(d) Zero

PHYSICS NOTES
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10.

18:

14.

15.

16.

The wor
(a) T
(by T
(€)n - -
(d) T
Work is
(a) A
(b) T
(¢) F
(d) T
The wo
(@) 1
(c)
All of t
(a)
®)
(c) 1
(d)
Work ¢
(a)
(c)
The er
(a)
(c)
The a
(a)
(c)
(d)
Powe:
()
()
The s
(a)
()
(d)
Poter
(a)
(c)
(d)
If the
Eis
(a)
The
(@)
(c)
(d)
The
(a)
(b)
()
(d)
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The work done on a body under going a certain displacement is given by:

(a) The area under a force vs. time curve
(b) The area under a force vs. distance curve oo.
(c) The area under a velocity vs time curve

(d) The area under an acceleration vs time curve

Work is always done in a body when

(a) A force action on it

(b) It covers some displacement.

(c) Force moves it in its direction or in opposite directions

(d) The resultant force on its is zero.

The work given to the machine is called:

(a) Input (b) Output

(¢) Velocity ratio (d) Mechanical advantage
All of them are true accept:

(a) Work is defined as the product of force and distance,

(b) Joule is the unit of work.

(c) Force moves in its direction or in opposite directions.

(d)  The resultant force on it is zero.

Work done will be zero when force and displacement are

(a) In the same direction (b) In opposite direction
(c) Perpendicular to each other  (d)  Notzero

The energy due the motion of a mass is known as.

(a) A. Potential energy (b) Motion energy

(c) Mobile energy (d) Kinetic energy

The amount of work required to stop a moving object is equal to the:
(a) Velocity of the object (b) Kinetic energy of the object
(c) Mass of the object times its acceleration

(d) Mass of the object times its velocity

Power is the dot product of.

(a) Mass & velocity (b) Force & velocity

(c) Force & Energy (d)  Force & mass

The sum of kinetic and potential energies of a falling body

(a) Is constant at all points. (b) Is maximum in the beging
(c) Is minimum in the beginning

(d) Is maximum in the middle of the path

Potential energy is increased when the work is done,

(a) Along the field (b) Against the field

(c) By the field

(d) All of the above in different cases

If the velocity of the moving particle is double the factor by, which the K.
E is increased is.

() et (b) ¥ ) 2 @ o
The heat energy is transferred to a body, it is converted into:
(a) Internal energy of the body (b) work done by the body

(c) Mass of the molecules

(d) Potential energy of the body

The tidal energy is due to:

(a) The rotation of earth about sun

(b) The rotation of earth relative moon
(c) The radio active decay inside earth
(d) Attraction of sun and moon
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WAVE MOTIO
stantaneous acceleratigy, ; 12. S;.‘l)m il
1
: (&) |

n which the in
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2 ’(FC ]tal ;mr:/v:ll’- iepr:rﬁcle performing SHM is directly Proportion (c)
: o] € - (b) The square root al g, A
e e amplflm Ciitude The reciprocal ofmra Dliiu@ : (;}1 =
3 {i’)h Squaarﬁc(l)e amel::’:et: ting SHM jt s found that ammifudg‘ (b)
(a) = ’?he frequency d€ nds upon thf aI;‘P“lUde ©
b) The eriods d on the ampP: itude. ‘ . i )
() The period and frequency &7 md.epfnde-m,cf, the amplityg trans|
4.  When astone is thrown in water; 80 cirele draw with its centre o (a)
; Aal (©)
stone 1s a. - he
(a) Loﬂg,'mdma] wave (b)  Stationary wave 16. The w
(c) Circular wave | (djf LWave front MHz,
5. Which one of the {ollowing undergone a simple harmonic motjg (@)
(a) Motionofa pendulum (b) vibration of a violen n? 17. A sim
(c) Motion of body in a rectlinear String iy
(d) Oscillation of mass on @ string _ (@)
6. Mechanical wave aré produced d:sl‘urbancc: n 18. Wher
(a) Vacuum (b) Space heds
(c) Materiel (d). No of these (a)
. a seconid pendulum is taken up on the moon, in orde ¢
7 If d p! tak } Pt (©)
ave ity gy 19. Whe
the s
(a)

period same:
(a) The length of the pend

(b) The length of the pend
(¢c)  The length of the pend
(d) None of the above
(a)
(e)

ulum must be increased
ulum must be decreases
(c)
20. The

ulum must be kept the same
18,
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An ordinary clock loses time in summer this is because

(a) The length of the pendulum increases

(b)  The length of the pendulum decreases

(e) The length of the pendulum decreases and time period increases.
(d)  The length the pendulum decreases and time period increases.
Which is the true for gamma - rays?

(a) They move with half the speed of light.

(b)  They are stopped by a thick sheet of paper.

(c) The have no mass

(d)  The can not pass through a sheet of Aluminum.

Which one of the following contains a pair of transverse and longitudinal
wave?

(a) Radio & X - rays (b) Infra - red & ultra- violet

(c) Sound & radio wave (d) Wave in a ripple tank & light
The velocity of a particle moving with a frequency ' and wave length 2’
is:

(a) fa (b)  f/n ) A/f @ 22
The one which has the longest wave length in the following is?
(a) Red light (b) X - rays

(c) Infra — red (d) radio waves

Which of the following has the shortest wavelength?

(a) Gamma rays (b) Ultraviolet

(c) Microwaves (d) Radio waves

All the points on a wave front, formed by throw a stone in water will:

(a) Be in the same phase

(b) Have the same phase & displacement

(c) Have the same displacement only

(d) None of these

It is common characteristics of all types of wave motion that without the
transport of particles.

(a) Particles (b) Down

(c) Energy transferred (d) Mass decrease

The wave length of a radio wave when transmitted as a frequency of 130
MHz, will be :

(a) 20m (b) 2m (c) 10 m (d) 0.75m

A simple pendulum completes one vibration in one second. If g = 981
sm/s? its length will be:

(a) 24.8 m (b) 24.8 () 2.48 em (d) 2.48 cm
When two waves traveling through the same medium arrive at the same
medium arrive at the same point 180° out of phase, they give rise 1o.

(a) Polarization (b) Destructive

(€) Diffraction (d) Constructive interferes
When a string which is tied at both the ends is plucked from the centre
the wave produced is:

(a) Transverse wave (b) Longitudinal wave

(c) Standing wave (d) Electromagnetic wave

The wave phenomenon that definitely classifies light as a transverse wave
is

(a) Polarization (b) Diffraction

(c) Interference (d) Scattering of electrons
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(e Standing wave jorse wave 10 the direction of the (@) ;
25. The direction travel bY lh'c“lrﬂnmc o :
associated disturbance wi ) Angular ¥ 3
(a) parallel : (d) Opposite (d 1
26 {(r::’ a \(t‘::(‘p;::fl‘:lz; if the length und‘ specd of the wave is double, dyg 3 Which
ool 5 i . riginal. 1 ¥
ltnsw: will be —— times the orlt . 8 1 @ i 3 :
2 . the
27. i:lr’CQUCnc\‘ of a stretched string is Pf"g“mo";?;;;’d:;sm, (ln; )
3 . c]
(a)  Tension ) Square of the tension 10. Prese
siprocal of the length . 1o at whi artiola =oCh
28, ;,fér 2 :;tx,':mm}- wave in @ string the pOl;::Ssi‘;i‘o\r‘ml:alrc:cl:lTegm“( le is ay (.l.) ,
i displacement from the mean ; e ‘ b
i e e
. (d) rare inc (d)
pssion . " o o - -
29 .f)smncg(,g;irs at two ends vibrates in two whole segment: The standin, 11. Speed
' wa is called. (a)
wave ;?llt;rcr:\:i:o\:‘i is € (b) Second overtone 12. The sj
(@) B 4)  Second harmonics A
(© Fundamental iei rt, the phase chan e
30. When awave is reflected from rigid support B 2¢ will be (a)
equal to. ~ . .
(:3 p 77 b * © M4 @ 2 13. [b}])ace
a
- (d)
Cha ter 8 B 14. In wk
(a)

D SOUND i
15. Thev

WAVE MOTION AN
(a)

1 Sound waves are | ’ (c)
(a) Transverse waves (b Electro-magneliciwaves 16. Whic
(c) Longitudinal wave (d)  Standing waves (@)
2.  The difference between a noise and a musical note 1S that a noise ig; (b)
(a) Louder () Of higher pitch ©
(c) Louder and usually lower pitch lcﬂ
(d) Formed by irregular vib . 7. The
3, Which of the following properties of sound is affgcted by change (@
(a)  Frequency (b) Amp_lltude 18,5 Thie
(c) Wave length (d). Intensity @
4.  The bodies travel at velocities greater than velocity of sound in air are (©
called. 19, Pite
(a) Ultrasonic (b) Infrasonic @ ‘
(d) Revelberator :

(c) Supersonic
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{a) amplitude (b) intensity

(<) loudness id) Wavelength Pt
6 In order 1o emit sound a body must

{a) Absorh sound waves (b) Vibrate

c) Reflect sound waves (G} Move towards the hearer
7 Which of the following phenomenon cannot take place with sound wave:

(a) refection (b) Interference

(c) diffraction (h) polarization
S Velocity of sound in a gas s ;-:upmnuunl o

(a) square root of proportional elastcity

{h) adiabatic elasticity

fc) square root of adiabatic elastieity

(d) Isothermal elasticity
Q Which of the following factor(s) effect(s) the veloeity of sound in air?

1 Frequency of the source 2, Loudness of the sound

3 The temperature of the air

(a) 1 only (b) 2 only

(©) 3 only (d) 1 and 3 only
10 Presence of moisture in air

(#) increases the velocity of sound

(b) decreases the velocity of sound

(e) may increases or decreases the velocity

(d) does not have any effect
11.  Speed of sound at 0° in the air is:

(a) 33.13 m/s (b) 3.313 m/s (¢) 331.3 m/s (d) 3313 cm/s
12. The speed of sound in a compressible medium which has a bulk

modulus B, and density p,

(a8 p= \‘% (o) V=+BIP (6 P= 04 (4 V=<PIB
13. Spaceofsoundis___ speed of light

(a) greater then (b) les than (c) equal to

(d) nothing can be said
14. In which of the following is the speed of sound greatest?

(a) Air (b) Water (c) Vacuum (d) Steel
15. The velocity of sound in air is not affected by changes in the;

(a) Moisture content of the air (b) Temperature of the air

(c) Atmospheric pressure (d) Compression of the air
16. Which one of the following is correct?

(a) The louder the sound, the greater is the amplitude.

(b)  The louder the-sound, the greater is the velocity

(c) The louder the sound, the greater is the frequency

(d) The louder the sound, greater is the wavelength
17. The intensity level of faintest audible sound is:

(a) 0 db (b) 10 bd (c) 20 bd (d) 20.db
18. The term loudness of a sound is most intimately with the:

(a) Wave amplitude (b) wave intensity

(c) intensity level of the sound (d) sound pitch
19. Pitch is a sensation produced by sound that depends upon its:

(a) velocity (b) intensity  (€) amplitude (d) Frequency

m ar ww W

Two sounds of the same frequency in air must have the same
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(a) Diffraction - constructive interfere o
(c) Constructive and destructive interference d) None of ﬂr:ce Color «
20, The sound waves give rise 10 the phenomenon of beats due to th ese (@)
(a) ~ Reflection (b) Refrac tion cir. 7 )
(c)  Interference (d) Polarization A mo;
30, At the end of the open pipe 2 @)
(a) Alwaysa node is produced - Thele
(b) Alwaysan antinode 1S produced (@)
(c) Bothcan be produced (d none of the above prr- 1
31, If a body is set t@ be in resonance with another body its nat Huygs
frequency must be: X argl (@)
(a) ~ half of that of the other bodY i0 €
(b)  vibrates in greatest amplitude SE R
(c) Double of that of the other body (@)
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tromagnetic field's)

fd) X - rays are electromagnetic waves with long wavelength
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(€) Each proton hs

frequency of the ¢

Chapter 9
NATURE OF LIGHT

1 The wave theory of light was proposed by
(&) Galileo (b) Huygens (<) Kepler (d) Hewton
2 Electromagnetic theory of light was proposed by;

{a) Faraday (b) Maxwell (c) Ampere (d) De
Yellow light of a single wavelength éan't be
(o) Reflected (b) Refracted (<) Dispersed  (d) Red
4 The characteristic property of light wave which does not vary with the
medium is:
(&) Frequency (b) Amplitude (c) Velocity (d) Wave
When light is incident on a substance it can be:

(a) Absorbed (b) Reflected
(<) Transmitted (d) All of above
6 Color of light is determined by its.
(&) Frequency (b) Amplitude
(c) Speed () Wavelength
7 A monochromatic red light appears to be
(a) Blue (b) Red (c) Black (d) White
8 The locus of all points in the same phase of vibration is:
{a) Wave front (b) interference
(] diffraction (d) polarization
a, Huygens theory of light says that light consists of:
(a) Wave fronts (b) Discvek particle
(c) Photons (d) dual nature

10. A thin layer of oil on the surface of water looks coloured due to:
(a) Polansation of light.
(b)  different elements presenting the oil

(c) Interference of light (d) The transmission of light
11, In Newton's rings experiment the piano convex lens used should be of.
(a) Small focal length (b) Large focal length
(c) Neither of the two (d) None of the above
12. In Newton's rings seen throughout reflected light:
(a) The central spot is dark (b) The central spotis dark
(c) Both of above (d) None of the above

13 The phenomenon of interference comeout because wave obey:
(a) The impulse moment theorem
(b) The 15t law of thermodynamics
(c) The inverse square law
(d)  The principle of superposition

[CRr -5,
7
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(a)  Dispersion 4) interference 5 gd) ‘
(c) Super positiont e ction? X mage
21 \ihich of the following 7€ Y% of diffra @
(a) Interfering an non mterfenni . (b)
(b) Transparent — S€T transpar iion (©)
() Fresnel - Fraud hoffer dlgr ?lc (d)
(d) Gratingy- element attrac 0] near the sli [ 10. Two ¢
55, Diffraction when Source and screen ar¢ very, it then diffy, . lenigtt
is said to be diffraction- Cliy @)
= oibe ———" b) Fraunhoffer i
(a) Fresnel . owe!
(c) Maxwell () Huyeers @)
s used to plane polarize light? @
12, Thep

23. Which of the following 1 .
(a) A sheet with small opening 23] A ﬂECk glass shegy
(c) A plano-convex lens @ paper sheet (@)

(c)

13. Thef

(a)

Chapter 10 EE))
(d

GEOMETRICL OPTICS -
. A ter
(a)

m air to glass it}
the normal without changing speed. (©)
(b) Bends towards the normal and slows down 15« Tatia
(c) Bends towards the normal and speed up @)
(d) Bendsaway from the normal and slows down ib:
C
(d)

1. When light passes [ro
(a) Bends towards
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2. The refractive index is.
(a) Directly proportional to the wave length of light.

(b) Inversely proportional to the wave length of light <
(c) Directly proportional to the square of the wave length of light
(d) Inversely proportional to the square of the wave length of light.
3 When light enters from a rarer to a denser medium its
(a) Velocity increases (b) Wave length increases
(c) Its velocity remains same (d) Its frequency remains same
' 4. Light from the sun reaches us in nearly
(a) 8 min (b) 16 min (©) 8 sec (d) 16 sec
5. A lens that is thicker at the edge thin it is in the middle is:
(a) Converging lens (b) Diverging lens
(c) Angular lens (d) Plain lens
i 6. The sign convention for virtual images is:
(a) Positive (b) Negative
(c) Sometimes positive and sometimes — Negative
(d) All of these
7 "Mirage" is based on the phenomenon of.

(a) Reflection (b) Diffraction (c) Refraction
(d) Total internal reflection

8. In a convex lens when the object lies at infinity, the image formed is:
n (a) Real (b) Inverted (c) Extremely small in size
(d) All of the above
9. Image formed by a concave lens is:
(a) Real, inverted magnified

(b) Virtual , erect, magnified
(c) Virtual, erect, diminished.
(d) Real, erect, diminished
10. Two convex lens of same focal length ‘F” are placed in contact: The focal
length of this lens combination is

iy (a) F (b) 2r (¢) F/2 (d F/4
11. Power of a lens is equal to
(a) Focal length in meters (b)  Reciprocal of focal length
(c) Dobbin of focal length (d) Half of focal length
12. The poorer or converging lens is.
(a) Positive (b) Negative
(c) Natural (d) None of these

13. The focal length of a lens depends upon.
(a) The radius of curvature of its surface
(b) The material of the lens
(c) The refractive index of the medium in which it placed.
(d) All of these
14. A terrestrial telescope can be made by adding an erecting lens to a

(a) Prism spectroscope (b) Reflecting telescope

(c) Field telescope- (d)  Astronautically telescope
15, In an astronomical telescope objective is a:

(a) Concave lens of large focal length

(b) Convex lens of large focal length

(c) Concave lens of small focal length

(d) Convex lens of small focal length.
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16. The length of & simple astrono™
@ The differenc® ¢ the focal jength of %0 lenses.
(b) ~ The oum of the focal length of two 1enses:
(c) Half the § e focal lefngth .
d) E}qual to cal len h o the 0 jective lens
17. A Galilean telescoP® consists of: ) CA—NLW—]
@ A converging objective and @ Cf_’n"c‘fg‘"g eye-piece 1—‘“-9"3—'1
b A convergin objective a diverging eye piece 4 2
€ A diverging bjective a diverging eye piece 11 b
d A diverging © jective and 2 converging eye-piece d 12
18. ‘The magnilying power 0f 8 €7 o microscope is give 21 g
2L/l = Li>(d/f: e 3
% (¢ B have e meaning (d) None of ﬂ:: ;é) Iy Chapter 2
o g compound microscope, mally the intermediate im ove 1 eg 2
(@) virtual ¢ and magnified (b) virtual ereCtage is. d p
g (c) Real jnvert arged ) Virtual inve enlargeq 11 5
. How can the s Ti tion be, corrected- rted ang a d
(@) Byusing? P ?.no-convex tens (b) BY L T “Nlagg,, 21 22
= (c) Byusiné o thin les All of the cylindric. 5 < d
- ;”)18 ﬂrllzal ;image of Ast.ronomical telescope iS: above al e, 31 32
8 cal erect enlarged b Vi d <
o (c) Real inverted enlarged zd) Vi;x:} :ect enlarge ’
 The refraction of different wavelength of Jight at di ﬂe\’ertgd o d Chapter 3
(aa )conv:x Jens produce & gefected called- rent angle:rth é 2
stigmatism b) ; I d
) el ot (d Chromatic aberrat; gy 11 12
W : [ Ghort sintedacss a
compound microscope the lenses used are ghtedness 5 2 s
(a) Objectiveof mall focal length and eye- i Lr L2
(b) ~ Objective of small focal length and ey iy of large f 3C b
& objective S e ye-piece of small 1f°<:al len bl 32
o4 {Cdl)n Objective of 1arg® focal length and e;'::P}ece of small f:: al lengy v:
romatic aberration can be removed by piece of large fo al ley Chapter 4
;:) A convex lens and concave lens ofy I 4 lengy, 1 ter 4
: same ty; 2
(C)) ‘I’I;Ng convex lenses or different types a0 glé f: of glass. c b
e rf:nca\lre lenses of different YPES e 11 12
ave lens of one tyPe of glass } -
o and a &
25. Long sti)gﬂ;lisdor gless convex lens of 2l 22
(a edness can be cured by- Anothg & ¢
( )) Convex lens (b) ;
C Cylind : Concavi C
26, The fact matr(l;fﬁrlens ; (d Bifocsz,lens s
considered as a sogt}; point on any advancing wave 1'( & 4 2
spherical wavelets i:: "l Set?ondag-}v wave which m(r)u'm may be Ll 182
(a) Farada principle attributed to ve forward b B
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Chapter |
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ANSWER:

Chapter 1

1 2 3 4 5 6 i 8 el 10

d b d d a c d c D a

1 12 13 14 15 16 17 18 19 20

d d d A s b a a B b

21 22 23 24 25 26 27

a c a c b a c

Chapter 2

1 2 3 4 S5 6 7 8 9 10

d d a d c c a a c a
11 12 13 14 15 16 17 18 19 20
a d d b b d c c c c
21 22 23 24 25 26 27 28 29 30
c d b a d b c c B b
31 32 33

d c c

Chapter 3

1 2 3 4 o 6 7 8 9 10
d d a d c d b a c c
ALk 12 13 14 15 16 17 18 19 20
a c c b c a b d B d
21 22 23 24 25 26 27 28 29 30
c b b b d c e b Ds b
31 32 33

b d b

Chapter 4

1 2 3 4 5 6 T 8 9 10
c b c c d d c d c d
11 12 13 14 15 16 1% 18 19 20
c @ b (o c c b b e
21 22 23 24 25

c (0 b b d

Chapter S

1 2 3 4 5 6 7 8 9 10
d B b a c b d b b b
11 12 13 14 15 16 17 18 19 20
b B d b d d b d a
21

b
Chapter 6

1 2 3 4 S 6 7 8 9 10
b c d b c d c c e b
11 12 13 14 1S

b a a d b
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5 b D
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Q1(a) What is science?
(b) Also write down the names of main branches of Science.

Ans.

Q2

Ans.

Q3.

Ans.

IMPORTANT QUESTIONS & ANSWERS

CHAPTER # 1
THE SCOPE OF PHYSICS

(a)

(b)

Define

(1)
(ii)
(i)

(ii)

Give an account of different branches of Physics.
Physics is divided into several branches such as:

(1)
(iv)

These are defined as follows:

i

ii.

iii.

iv.

www.igbalkalmati.blegspot.com ; Sz

The Physical Sciences:-

Definition of Science:-

Science is the name of identification, description, experimental
investigation and theoretical explanation of natural phenomena.”
Branches of Science:-

The subject science is classified into two main branches.

i The Physical Sciences and

i, The Biology Science

Physical Sciences
Biological science

It is concerned with the properties and behavior of non-living matter”. It
is divided into “Physics, Astronomy and Chemistry".

The Biological Sciences:-

it deals with the living things. It is divided into Botany and Zoology"-

Atomic Physics (il Nuclear Physics  (iii) Plasma Physics
Astro Physics (v) Bio Physics (vi) Solid Stale Physics

Atomic Physics:

It is concerned with the structure and properties of atoms.

Nuclear Physics:

It is concerned with the structure, properties and reaction between the
nuclei of Atoms.

Plasma Physics:

It is concerned with the properties of highly ionized atoms forming in a
mixture of bare nuclei and electron called ion plasma.

Astro Physics:

It is concerned with the application of modern physics, to the problems
of astronomy.

Bio Physics:

It is concerned with the application of physical methods and types of
explanation to bio-physical systems and structures.

Solid Stale Physics:

It is concerned with the properties of crystalline materials.
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jentists.
. Write down the names of some Muslim S¢ :
o Muslim scientists arc given helow i M.KS S
Al-Beruni In MK S
meter, k

of some -
al - Haitham (1)

Ans. The names
M. Bin Moosa Khawarzmi
n

{1 Abu Ali Hasan lbn ~ e
i i iV
::l')” YI;‘:IL:\bb::;;‘gn!nm fiv) Dr. Abdul Qadeer Khan
contribution of Muslim Scientists. taken a:
as follows: centime
i F.P.S. &

escribed
S

Q5. Briefly describe the

tion of Mus!
In F

lim scientists d

Ans. The contribu

U] Al - Khawarzmi: !

He was the founder of Analytical Algebra. His important achievement wg, >
the Hisab—ul - Jabr—wal - Mugabla. He also invented the term guiuimln
Jogarithm. - orce, ¢
(i) - al - Haitham: - : %l_c!\%h

He was a great Physicist. He wrote many books. His masterpiece Work Th (;
was the book named “K.itab - ul - Manazir® on opucs. He developed the in 196(
fraction. He also constructed pinhole camera. basic u
basic u

laws of reflection and re
ich

(i) Al- £
He wrote about two hundred (200) ori
pertained medicine.
(iv) Abu .- Rehan Al - Beruni::
He was the most famous scholar of golden age of I
than one hundred and fifty books on such subject
discussed the measurement of earth

Physics, History, Geography etc. He
sun and moon. One of his famous

the shape of earth, the movement of
books was Qanoon — ul —Masoodi. He also determined the density of

ginal monographs, half of wh

slam. He wrote more
s as Mathematics,

metals.
(v) Yagoob Kindi:-
He worked on metrology, specific gravity and on tides, but his most
important work was done in the field of optics, especially on reflection of
light. Q7. What are D
(vi] lbn -—e-Sina: Ans. Derived U
He worked a lot in medicine. He also wrote Al - Shifa an Encyclopedia of The units of
Philosophy. known as [
i. The u

(vii) Dr. Abdus Salam:-
He established International center for the
was awarded Noble prize in Physics in 197
Unification Theory (GUT).

(viti) Dr. Abdul eer Khan:-
boratory at Kahuta, where a large

oretical Physics at Trieste. He

9 for his work on Grand il. The U
Q8. What do y«
Ans. Dimensic

He established nuclear research La
number of Pakistani scientists are engaged in research work, in the field Dimension:
of nuclear Physics. Dimension;
Q6. What are different systems of units? Defined them. :Lglnnti?;;le
Ans. Systems of Units: Examgle*'-
There are different systems of units, which are defined as follows: :
I MKS system (meter, Kg, second sy stem) S. No
il. CGS system (cm, gm, second system) = =
iii. FPS system (ft, pound, second system) —1__.__
iv.  S.L Units (international system of Units) 2.
3
4

www.igbalkalmati.blegspot.com ; U‘/r..'.ng'e
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i M.K.S System:-
In M_K.S system, the fundamental units of length, mass and time are
meter, kilogram and second respectively. L
S. System:-
syste
taken as
centimetre, gram and second resy
System:-
f S system, the unit of force, length and time are chosen as the )
fundamental units. In it, the unit of mass is derived unit, The unit of
force, length and time are pound, foot and second respectively.
v S.1 units:-
The Sl units are derived from the carlier M.K.S system. It was introduced
in 1960 and is now in use all over the world. The S.1 units unlike three
basic units of the F.P.S, the C.G .S and the M.K.S system comprise seven
basic units. These are

sctively,

m

[ s.No. | Quantity S.I Units
[ L [ Length Metre (m)

| 2. | Mass Kilogram (kg)
| 3 I Time Second (s)
[ﬁ 9. ] Electric Current Ampere (A)
I & l Temperature Kelvin (k)

| 6 [/\moum of Substance Mole (mol)
[ 7 r Luminous Intensity Candela (cd)

Q7. What are Derived Unite?

Ans. Derived Unite:-
The units of other Physical quantities derived from the fundamental units are
known as Derived units".

Example:-
i The unit of speed or velocity is m/s.
. The unit of force is Newton.

Q8. What do you understand by dimension?

Ans. Dimensions:-
Dimensions of a quantity represent the physical nature of quantity.
Dimensions of quantities can be expressed as some combination by dimension
of fundamental quantities. Length, mass & time is taken as fundamental
quantities. Dimensions of fundamental quantities are L, M & T respectively.

Example:-
S. No. Quantity [ Dimensions o
I Area | L2 J
2 Acceleration | LT2 4]
3. Force ‘ MLT-2 J
4. Work l ML2T-2 J
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| 2. _|Representat
| Scalars are

ardinary no
letters in on
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SCALA s 8 ANSWERS

/’_A/""_‘
N
IMPORTANT ygsTIo
es of each?

\'

[

[
y by magnitude havin l a4

|

{

1
ve exampP
and vectors with fi
Q1. Define scalars pcciﬁc onls |Required M
Ans. Scalars: . which are SPE e simply called SCALARS: ST
SERTS= uantitics, ntities © & Scalars are
ysical g lar qué multiplied ¢

__larithmetica

“Those Ph

&
appropriate units ar¢ called ¢
4 ]

mber (positive, negative or zerg)

: ; pu
nted by ait ordmf:xydt of scalars, squire
! They do not require any ’“"nugn Q3. Define unit

3, represe!
Scalars are rep! known as md‘ F
Ans. Definition

These numbers arc . ry b Y

They are denoted by l’"c-rgcfdzn and representation

of direction for their spec e by ordinary A vector; wh
d mum’plicd and divided by Ty ar“hl'heu'cai unit vector”

3 Consider a v

ods:~
¢ added, subtracte
The unit vec

Scalars ar
rules. o

loi . density, mass: etc are the examples of
MM“‘ ture, length speed, ume
Pemperature, '
ol b gnitude and a
Vectors:- . . are specificd bY magnit. 1 as well 4

; antities whic tor quantities or simply Q4. Define rect:

;’!hosg P'z;‘;:ﬂ;;mpriam units are called vee Y calleg Ans. Rectangular
v;:i;?.o e positive x,y

! = : *head ov
Representation: - a line segment or a1 At OVEr the These are de
A vector is represented bY Pur::ngomd by bold facgd lmeg \Vllhgan arrow, i, figure.

i |& | or A and | B or B respectiyq,

ropriate symbol- Th
%. % aid their magnitudes ar¢ denoted by
Required MethofCe i ¢ rules i.e- head to tail rule and the seliing
dded by two differen L e
r\:;cttho;; ;‘asmadadidon gf vector by rectangular compo
b—'—lﬂcim:—;nt velocity, acceleration, force, moment of force are all vectorg
isplac A 1
Differentiate between scalars and vectors.

Q2.

Ans.
Q5. How-do yo

t
Vectors resultant +
T Ans. Consider a

— Definition:
1. |Definition: = ey = co -ordinal
— ‘ al quantities, which o
i Gties, which [Those Physic : i L EIE

Those Physical quan speci-ﬁed by magnitude and directiop i S:f::rr;\fla
Ax Ay and

are specified only by magnitude

with out any direction arc called |called vectors.
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- - ,, i — S ——————
S. No Scalars | Vectors

1 - — = | I TR————_N—————UERE S e a

2. _|Representation | m |Repr tation L = '
Scalars are represented by an ‘l\'m tors are represented by puttng a line
{ordinary no, & are denoted by segment OF an arrow head over the
letters in ordinary type J-mprnprmlv symbaol. \
: Iy

_volume ctc, -

Q4.

Ans.

Ans.

Py
AEM www.igbalkalmati.blegspot.com :n_{:)..'-:- LT L L 8

_|arithmetical rules. {arithmetical rules.

:‘plc

: — -—
Mass, time, length, temperature, ‘rorrc, velocity, ace ation, displacement
|

Required Methods;

.‘SA-:!‘us are added subtracted, ‘\\’rum’s may not be added, subtracted,
multiplied & divided by ordinary |multiplied and divided by ordinary

Define unit vector and also write its formula:
Definition:
A vector; whose magnitude is unity, i. ¢ (A =1) in any given direction is called
unit vector’
Consider a vector ‘A’, whose unit vector is represented by ‘a”. ]
The unit vector ' 4 * can be obtained by dividing the vector b its magnitude, i.e
A
A

Define rectangular unit vectors;
Rectangular unit vectors is the set of vector, which have the directions of the
positive x,y and z axes of a three; dimensional rectangular co-ordinate system.

These are denoted by 1; and k respectively, it can be shown by the following
figure

X

How-do you find the magnitude of a resultant vector in a three of a
resultant vector in a three dimensional rectangular co-ordinate system?
Consider a vector A" with its initial points placed at the origin of a rectangular
co -ordinate system. The rectangular components of the vector ' A ' along
positive x, y, & z axes are 'Ax, ‘Ay ‘ & 'Az respectively. By adding the
rectangular components such as
Ax Ay and Az we get the original vector X .ie

=Axi+Ayj+ ALk
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_ Define free vector and
Ana. Free Yectori—— § par
displacet pat

A vector whic # can be
known as Free yectiof

i
ty of & body v
r can be show?n

allel t0 itsel

e miform™ xmn,\lnnun.:l moton
a ) mdngumg ur :
e vectd by the {ollpwing figure

Free vecto
> ‘-)

l {'//-4/.. N

\ .

oA ,/

B
y

-~

*A vector, which d the position of a point
relative to the fixed ¥ -alled position \'-f.‘;'Y:Og
Consider a fixed reference point o' and spc&:_\ t 1:-][
position of a given point P with respect © e point
O by means of vector ing magmmdc and (?lrtclum
a direc eement OP- This can O

following figure
Null vector?

X
Position Vector:

represented by

be shown by the
Q7. What do you know about
Ans. Null Vector:

“If two vectors are id

difference vector i8 ¢

The null vector has Z

direction

magnitude and opposite i1 direction, then 4
1 the

r ZERO vectors'

entical in
as no direction or it may ha
: ay have g

alled/ Null o
ero magnitu

Q8. Proof the commutative
f Vector Addition:

Ans. Commutative Law O -
OACB. Let the tW0 vectors Aand B represent i
€N

Consider a parallelogram.
adjacent sides of the parallelogram- The diagonal OC of the parallelogram
3 y

represents the resultant yector R. 4

BN

= -
Nl al nh Nis
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Q9.

Ans.
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Ans.

e

From ig,

Therefore ) > > ‘
Asfi-hek

This is kKnown as commutative law

Associative Law of !sssg:Aiﬂm?_xc X770
Conmder the following figure in which OP reprgsents the vector A rootof
a’?’" sents vector % QR ropresents the vector C and OS represents the vec

P B i
y 4 : /\\ s
. i =,
Lol .-

]

From the AOQS, in which OQ represents the resultant K+ B, which is obtained
by using "head o tal® rule

Thus,

R+Bj+ =R
Similarly in AOPS, the line P8, represents tile resultant § + E .
Thus -

K+B+8 =k

> > > » >
(A« B]‘C-A*(ﬁ’c)
This is known as associative law of vector addition.

Therefore,

Define and explain resolution of vector.
Definition: »

The process of splitting a vector into its components is called resolution of
vector
Explanation:- :
A vector can be resolved into a number of components, but generally a vector is
resolved into two components at right angle to each other, i.e. the components

along x-axis is called x-components or horizontal components & the
components along y-axis is called

y-component or vertical components. Such

components are called rectangular components. ! M
Consider a vector * A ', whose initial point is
placed at the origin of two dimensional ~ .
co-ordinate system, is making an angle 'Q' A Ay
which the x-axis.
P
Q Aid

From the terminal points ‘P’ of the vector dr?v two perpendiculars on X-axis 4
and y-axis From figure the resultant vector 'A ' can be obtained by using Head-
To-Tail rule, i.e.

o RE
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i = Ac i *Av) Similarly t

may also be writ

unit vector, such as ¢ Com H A .
tan, tudes of horizo Vertica| o
Magnitudes of Recta! < the magn!
i etric ratuos;
Now the s

By using the trigoNoTIC. ;e
components can be Obmkx - Acos® the x-com
Fe Ay =A sin OV ot
ector: ;
Magnitude of The gesultxu:vtc e casily get the magnitude of resujy, .,
From thg Pythagorous theorem, 11
vcctorl'l% i —7
1.8 A=A * A, The magr
ction: ing formula

g—;‘—’_’z‘;uon can be find out by the following

A

6= (an" — y - "
A w.rt, the positive x-axis Measyreg The direc

) B recto
Where 0 ' gives the direction of the vec
counter clock wise- .
ar components method: Q11. Desiie
“If two

tion of yector by TeCH angles 01" and ‘02" w; )
Q10. Explain additio g’ andb%m which are making 2" with gy, Ans LS

Ans. Consider two vectors
positive x-axis. y
In other
A “The prc
’ them is
Mathe
Conside
is math
l
* Where |
produc
btai Q12. Write ¢
When &1 and Az are added by head-to-tail rile; then we obtain the resultang Ans. Chara
vector A. 2 A . If the v
Now resolve the vector A into its components Alx and Aiy. The magnitudes of
these components are as follows.
Ajx = A1 cOS 01
Ayy = Ay sin 01 S5 S
1y d into its components Azx & Az, ang the

And
Similarly the vector, Zz is also resolve

magnitudes areas follows:
Aax = Azcos 62

Any = Az sin 62 .
along x-axis 1S equal to the X-Component,

iR =1

And
The sum of the component vectors

resultant vector.
> 2
Zx = Aje +Aox

or
Ao = (Arx + Ani

AD www.igbalkalmati.blogspot.com ;= a8
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Q11.
Ans.

Q12.
Ans.

Similarly the sum of the Sum[g)ncxg. vectors along y-axis is
Ay = Ajy + Azy ks
or i |
A, = (A1, + Azl -
Now the sum of the magnitudes of x-components is equal to the magnitude of
the x-components of resultant vector, i.e.
Ax = Arx + Aaxx
Ax = A; cos 01 +Aj cos 8
Similarly the sum of the magnitudes of y-components is
Ay = Ay + Azy
Ay = Ay cos 0y +Az cos 02
The magmtudes of the resultant vector is obtained as

A= Jaiv A

A= \‘,(;’ cosB, + A, cosO, ) +(4 sind, + 4, 5in6, )
The direction of the resultant vector is
A
Q= tan" —-
Define scalar product or dot product: )
“If two vector are multiplied and their product is a scalar, then the product is
called scalar product or Dot Product”,
Oor
In other words, the scalar product of two vectors A and B is defined as:
“The product of magnitudes of two vectors and the cosine of the angle between
them is called scalar product or Dot product”.
Mathematical Expression:-
Consider two vectors A and B having angle 8 between them, then their product
is mathematically expressed as,,
AB -4 E cos 0
Where the quantity ‘AB cos 8’ is a scalar, therefore this produyct is galled scalar
product and is also called dot product of two vectors A and B.

Write down the characteristics of dot product?
Characterigtics of dot product:
If the vectors A and B are parallel i.e. 8=0, then
S cos =1

=ABcos 8

= AB cos (0)

= AB(1)

K% =ABcosH

IfK = E, e, ?x is parallel and equal to E (0 = 09), then
X% =ABcosB
R? = A A cos (0)
AB =A2(1)
AB =A2




_.gQ® or any one of the two

PHYSICS NOTES -
ri-e

3 the:
A & B are perpendictt oeach ©

lar U

vectors is a null yector U 0 ,
A B cos c )
‘%é .ABcos‘)O 0s 90 = ¢
B =-ABO
B =0
A% . -_ular to each other, then.
If the unit vectors i« /ﬂ"dk are P”pmd‘“Jl
=g =tk =0
ij=jk=ki=0
¢ributive jaw for dot product:

the commutative and d‘:.duct:
tative 1aw for o
13 havmg angle

Q13. Explain

Ans. Commu
' between them.

Consider two vectors A’ an

B :
duct of vectors -4 and B is equal to the magmmde of vector o
181 S

r B onto the direction of

times projection of vecto
ector A | i.e

§§ = ABa
.B=ABcos0 (1)

and A is equal to the magnitude of VeCtor B

Also the dot product of vectors B b
'rges projecfion of A onto the direction > vector B, 1.
. ;\ = BAs
A BA cos 8
A-ABcos O —— (2)
%’% o%ngarmg equation (I) —ation (1) and (2), we get

s to be muluphed is changed then th
s. Hence scalar product Obey:“

The dot pro

r of vecto:

This means that, if the orde
duct of two vector

is no effect on the scalar pro
commutative law for dot product.
Distributive law for dot oduct:
R(B+ g % % ]
t, we consider three vectors A %

TO p ove the distributive law for dot produc
lying head to tail rule on

g‘ irst (&ta.m the resultant vector R by app
vector and C .

- = F

www.igbalkalmati.blogspot.com ; U)_J.u =
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Where |

And

Therefc
Or

Hence

Q14. Define

Ans. Defin
“If twe
produ
Math
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The n




e

S
“\h PHYSICS NOTES .35 CLASS : XI
0 2
Then draw the projection of vector C, i.e. OGa from the terminal point of vector
C and the projection of the resultant vector i.e. ORa from the terminal p()m(
0 ”f vector (B + C ) onto the direction of vcuor% B
. . E W B
Now taking L. H. S of the disyributive law. The dot product A . (B + C) is equal
l%lh%product of magnitude % of th%vecmr and the projection of the vector
) on to the du’ecuo%o vecgor
G -AR
+C) =A (ORA)
‘A But from figure,

Rt

8

EAthr B
Q14.
Ans.
>—
B
en ther,
Obeyg

A B
on

% % + C) A{CARA +0Cal
A [CARAJFA[OCA]
Where CaRa = projection of vector % onto the direction of vector A
CaRa = Ba
And > >
OCA = projection of vector C onto the direction of vector A.
OCa=Ca
Therefore, from the, ab ve gcplananon the equation (I) becomes,
+ C) = ABA+ACa

K.(§+5)=K.§+Z.'c>

Hence we have proved the distributive law for dot product.

Or

Define cross or vector ro%xct agd %so show that:

Definition:-
“If two vectors are multiplied mid their resultant product is vector then the
product is called vector product or cross product.”

Mathematical Ex%reSSéon -
o I two vectors A and B and, the product of these two vectors is denoted

by , that's why it is read as cross% and the product of these two vectors
2 ives a new vector C. Ma%e angally it can be expressed as:
xB=C

Magnitude of vectgr C:
The magmtu% oévecrgr C is nger;by
| =ABsind=|C|
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Or i z
C +F i stive di tion of A &

Were 9 ‘is the smaller angle petween positive direc

Proof:

: e E : : rodu

ts the cross or vc::m;dps -

ntaining a a

i lgoand C a right handed S

ctof A and Bitis
represen d the point in the direct
to the P ystem. We generalize o0 4,
to make A, the

The vector t
pcrpcndicular
such a way as
definition. )
R
containing A and g
advances when it jg

c=AxB=[ABSi“9] W —
ular to the plane
Enﬂ

Where  is the unit vecton perpendic ;
ere u is th in which right handed screw
in the

e direction Tollowing figure.

as shown

C

the point in th
rotated from A tO B,

B to A then the unit vector 9
|

A
is rotated from

Similarly a right handed screw

be (-u)
3 % < - (BA sin 8 ()
Zsi A = -[BA sin 8](u)

or 9D
(BA sin 8](-#) ————

>p ZBkA= (ii)

or

ation (i) and (BA sin 6) in equation (jj)

) in equ
paring equation (i) and i
W

Since the quantities (AB sin @
al, therefore on com

being the magnitudes are equ

e 2.3 Bk

he vector product is not commutative

The above expression shows that t
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Q15.

Ans.

Characteristics of Cross Product:
(1) %XE- ‘B E 2

(i) x (B +C

(i) +B)x§ KT+ gg

(iv) If A :%, 20 and A x B =0
then A and B are parallel
(v ixi=0

j*j=0
fxck =0
(vi) w,:i or Jx/ =k
Jxk=i or  jxk=i
pvm et et 19
(vii) g?\ = A+ Agj + Ask
= Bii + Baj + Ba >
Then the cross product of A ahd B is
i j k
AxB= Ay Az Aa
By Ba Bs
=i| Az Az -jlAr As|tk | Ay Az
B2 Bs Bir B By B

= (A2 Ba - A3B2)i- (A1 B3 - A3Bj) j + (A1 Ba - AoBi)k

Using the definition of vector product, prove the law of sines for plane

Sind _ SinB _ SinC

triangles of Sides a, b and c.
a b ¢

Proof:-
Consider a triangle ABC

Area of the triangle:

A= l(axb)

A= —abSinC _ (1)
A =]:([7x L\
A= —beSind el (2)

ww.igbalkalmati. blogspot com :J /r...;- Sl Te £z 7=
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A= i—mSin[! /7//
Now comp;ring Cqua!ioll‘\ n and ()
L piC= 56¢54
2 2
cSinA=2 sin C i
@_Sin(‘ /( ) IMP
a ¢
Comparing equation (2) and @ Q1. Define
1 1 _.smB Ans. Defini
1 osind = =% in. Defini
:br in. o o
bSinA=aSn B 5) Displac
Sind _ EL'_’E/ o) B, its m
et displace
Comparing equation (1) and (3) “The dit
1 bSnC = lcaSinB Displac
7 2 Units:
bSinc=cSinB 1. I
sinc _SmB______—— (6) 2. 1
c " b Q2. D
From eq (4), (5 and (6); W€ get . efine
Sind _ SinB _ SinC (a) Uni
—= T Ans. Veloc
This is known as 1a% of sines: Defin
“The 1
“The «
direct
V
“The .
Veloci
Matt
Mathe
Wher
This
Uni
1
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CHAPTER # 3
MOTION

IMPORTANT QUESTIONS & ANSWERS

Q1. Define displacement?

Ans. Definition:
“The change of position of a body in a particular direction is Displacement”.
Displacement is a vector, because if a body moves from a position A to position
B, its motion from A to B determines the direction of motion. In other words
displacement defined as
“The distance covered by a body in specific direction is called Displacement”.
Displacement is usually represented by ‘S'.

Units:
1. In M. K. S system, it is measured in metre (m).
2 In C.G.S system, it is measured in centimetre (cm).

Q2. Define velocity and explain the types of velocity,
(a) Uniform Velocity (b) Variable Velocity (c) Instantaneous Velocity
Ans. Velocity:
Definition:
“The rate of change of displacement is called velocity”.
Or
“The distance covered by a body with respect to time in a specified
direction is called velocity.
Oor
“The speed of a body in a particular direction is cagled velocity”.
Velocity is a vector, because it has direction. It is denotéd by V.
Mathematical expression:
Mathematically, velocity can be expressed as

Velocity s Dr.s’plz.zcemum
lime
2
At
Where, Zr = change of displacement
T =?2 =F

At = change in time
This velocity is called average velocity. Hence it may also be written as

e
NSAy
ll.n':"
At
I In M.K.S system, its unit is metre per second and written as mys or m.s.
2. In C.G.S system, its unit is centimetre per second and written as cm/ s or
cm st

RE
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Types of Velocity: s fallows Q3. Defin
The types of velocity &r¢ defined a8 0 (n) Un‘u:
(a) Uniform Velocity: . (c) Insta:

Definition: oo e untform 4 K covers equal distan,, Ans. Accele
“The velocity of @ body 5 et irection” 2 Definit
equal intervals of time in 8 3PCC “The tate
(b) Variable Velocity:
%%JQQ%;I to possess & parioble velocitt f 13 Yo it directg,
7 y is said to pOSEER
changes contirmously ~
Or in words it can be defined 8% o in equal intervals of tim
“The body does not cover "(F“’J d‘“‘""? i With pariable velocity* Eatn g
-j['mv,’xml‘d:n«?mn_ then 11 % said ta move < y
(c) Instantancous elocity:
P?:g:l-:lt::?r‘;:[ a body measured for a very small interval of time is ally,
Instantaneous x!'lod_fy'
Mathematical Expression:-
If the time is very small such that
At -+ 0
Vo = fim= Uni
i loritl ual, then the nits:
When the average and instantaneous velocities arc eq ¢ body jg saj i T
to move with uniform veloc .
and Variabl "
(d) Graphical determ ation of uniform e (non. 1

uniform) velocities: o Bodyiltom. 3 v

When we plot the displacement (s)of a m°t;”"g Sttt some fixeq

point against the time (1), a displacement B¢ grap ¢ molon of Types

body is obtained. . the displacement ti They ty

One must note the following points about the diSp nent Lme grapy (a) 1

. onstant for different points on the ]

1 . the graph is €

f the silxof)nccg;s Lh.%l 11}’1c velocity is constant. Thatis the body i
elocity-
s different for different points on the ¢
g with variable velocity. 2

then it means that the body ig o (b)

1.
curve,
moving with uniform v

1. If the slope of the curve i € ‘
it means that the body is mevin

iii,  If the slope of the curve is zero,
rest.

rm velocity,
h is a straight

iv.  Ifabody is moving with unifo
then its displacement time grap (e)

line as shown in figure.
L
tme

displacement

v, If a body is, not moving with uniform velocity
then its displacement-time graph is not a
straight line, it is curved as shown in figure.
Note that it may take any shape depending
upon the situation. -

time

displacement




B PHYSICS NOTES 41 CLASS : XI

Q3. Define acceleration and explain different types of acceleration.
(a) Uniform Acceleration, (b) Variable Acceleration
{c) Instantancous Acceleration.

Ans. Acceleration:

(Gryey,
' Definition;
e rate of change of velocity is called ncceleration®
he % ity of a body changes, then the body possess acceleration The
in velocity may be due to the change in its magnitude or direction,
TecCtioy 3 vector. it is denoted’by a because it has direction. If the
o is increased, then the acceleration is positive and if the
N ased t the acceleration is negative acceleration is called
€iing Retardation or Deceleration
Mathematical Expression:
Mathemanically it can be expressed as change in velocity
Y change . veloc i
s <aljy, acceleration -""—wr
al
Al
o A
a
t —-t
Units:- : :
ly is saj 1 In M K S system, its units is meter per second square and it is written as
m/sec? or ms<
% u In C.G.S system, its unit is centimeter per second square and it is
wrilten as cm/sec? or cm.s?
1xed
N of Types of Acceleration:
They types are defined as follows:
graph, (a) Uniform Acceleration:
the Definition:- i :
dy iy “If the velocity of a body moving along a straight line changes uniformly in
equal intervals of time, however short the interval may be, the acceleration
he Cuny so produced is called Uniform Acceleration®.
o (b) Variable Acceleration:
/ e
s Definition:- |
/ “If the velocity of a body does not change eql_xally in equal x_nle:val of time,
then the acceleration produced is called Variable Acceleration”.
(c) Instantaneous Acceleration:
Definition-
Ty “The acceleration of a body measured for a very short interval of time, and
then this acceleration is called Instantaneous Acceleration”.
/ In the limits of a very small Ar the average acceleration will approach the
value of instantaneous acceleration. It is denoted by s .
—_—

B E Wwm A MO WWIWN SN A ANTEEFRTLAY ATV RTI
A |
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M.A&!’M!LE&ELQ&L@P.: . ==
Mathematically it can be expressed as

. \J
Y = LM
At f
Where AV is the change in velocity iable. (non
(d) Qgph_icil_dﬂs:m;iﬂgo,qgiggi@rm. and variable [NOR-
uniform) acceleration: s n, =EETY .

If & body ts moving with uniform acceleration, then its vel “l‘lT\ fg:x.w(u Firs
o 1 IS me f 1w i :
graph.is as shown in figure ) ) ! \ | First
The figure shows that the slope of the velocity-time 2 /, imp
L:Mpl)‘n& positive and constant. It mmnﬁ‘(hul lh(‘v . g / Def
-\"'IU( Ity 18 1nc reas y uniorm rate. Th.l\ is, rate O ' < “Ine
change of velocity 18 nstant. In other words, the body * o
is moving with uniform acceleration then the value of e Or s
this acceleration 15 equal to the slope of the curve “ne

Exp

If a body is not moving with uniform accelerauon, AN l‘./ Bas

then its velocity-time graph is as shown in figure Vo= 1 =
2,

This figure shows that the slope of its velocity-ume !
{ifferent points. If may take VI 1 i
i -

graph will be different at ¢
any shape depending upon the situation.

Q4. State and explain Newton's law o f motion? :
Ans, lIssac Newton studied mouon of bodies and formulated the following three
important laws of motion.
1. Newton's first law of motion.
2 Newton's second law of motion.
3 Newton's third law of motion.
1. Newton's first law Motion:

Introduction:

In this law Newton explain the two important definitions first is the foreg

& the second one is inertia.
{ Statement:

“A body remains at rest or continues to move with uniform velocity unless

it is acted upon by an unbalanced force”.

Explanation:
From the statement of Newton's first law of motion, we draw the followin
{ two parts; the first part states that

conclusion that. That law consists 0!
form motion in a straight

a body cannot change its state of rest or of uni
line unless it is acted upon by some unbalanced force to change its stat

Example:
This law can also be explained with the help of following examples:
will remain there forever in the same

7 A book lying on a table
position unless someone comes and removes it.

A bullet is fired from a gun.
resistance and the pull of ea

Its motion is opposed both by air
rth. If the pull of the earth and the air

ii.

=<

A]_ ; e e we e~ s T ETRTYY OTVATTTI T
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¢ 0 ovi a
resistance could Be eliminated, the thillet:could go on moyingin
straight line for ever

The second part of this law gives us the qualitative definition of the net
force, which is stated as follows: g
“Foree is an agent, which produces or tends to produce a change in the

state of rest or of uniform motion of an object, i.e. produces the acceleration

gon: in the body”

e First Law of Motion is also called Law of Inertia: )
viform First law of motion is also called law of inertia, because it points towards a very

/ important property of matter. This is called INERTIA.
7 Definition of Inertia: J

/ “Inertia is that properly of matter by virtue of which if it is in state of rest or
- motion it tries to remain in that state”
“tme. Or simply it is defined as:

“Inertia is the tendency of an object resists a change in its slzuc".‘
Experiments show that the inertia of an object is directly pruport\o_nal to the
mass of the object, i.e. the greater the mass of an object, greater will be the
mnerta

2. Newton's second law of motion.

] Introduction:- o
- ’—l"_’": In this law of motion Newton provide a means for the quantitative
l d measurement of force as well as mass.
three Statement:

“When a force acts on an object, it produces an acceleration in its own
direction, which is directly proportional to the magnitude of the force and
inversely proportional to the mass of the object”.

Explanation:

If we push a body harder, it moves faster. Its velocity changes in the
direction of the force exerted, From such experiences it is established
that when a force acts upon a body, the acceleration produced is directly

s the foree proportional to the force :y;n;:ohcally it can be expressed as:
Or F =ma

Where “F” is a (vector) sum of all the forces acting on the body, and “m”
is the mass of the mathematical expression of Newton's second law of
motion. It can be written as:

ity unless

1te :oucg:m ; ik F

tates thag m | :

a straight The above equation explains that the acceleration is directly proport}ona.l

e its stat to the resultant force acting on a body and the direction of acceler_atmn is
| same as that of the force and the acceleration is inversely proportional to

ples: the mass of the body.

ame

y air

nd the ajp

RE ADAMIDD OO ACTIINC CENTRE
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' otion. N
3. Newt:n s isecond Jaw of m Since
Introduction: . . f the force. It i than
In this law Newton explain the action and reat pea o accel
stated as follows
Statement: ’ i Or
“To every action, there is an equal and opposite ESECHER
. But
Explanation: : Fi
When a body A" exerts & force on another Pod_\ Aot equa
«g7, it is called the action of force "A" o1 Bl A Fiwa| B
The body "B will also exerts a force on body ' A" Now
which will be equal in magnitude, but.oppos‘xlw"m . body
direction. This force is called the reaction of "B" on "A". ;
The force of body "A" on body "B is written as F . and the force of body Sl
“B" on the body "A'" is written as Fus,which be equal in ‘magnitude, but the
opposite in direction and these force lie on the line joining the two
bodies. Symbolically, it can be expressed as (S)'r
im
. =, mot
Focion == & reocron Tht
Fupn = Fosa Ca
Where negative sign shows that the two forces are acting in opposite T—a‘
direction. o
Q5. Two bodies of unequal masses are attached to the two ends of a string
which passes .
over a friction less pulley. If the bodies are moving vertically, find the
expression for
the tension in the string and the acceleration of the system.
Ans. when both the bodies move vertically:
Consider two bodies of unequal masses “m;” and “m2”
which are connected by a string, passes over a frictionless C:
pulley as shown in figure. Both the bodies move vertically. =
Let m; be the greater mass as compound to the mass m2.
Hence body A have greater mass ie. “my” it will accelerate
in downward direction with an acceleration “a” and the
body B due to less mass “my” will move up with the same
acceleration.
Let “T” be the tension in the string. 5 B
ny
Let us first consider the motion of body A. There are two forces
acting on the body A, o
L The weight of the body Wi = mig, which is acting in 1 =iy
downward direction.
cting in upward

The tension "T" in the string, which is a
direction.
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Since the body A moves downward, therefore the weight of body/A 1S greater
than the tension. Thus the net force F, which moving downward with an
acceleration “a” is given by i

F=W1-T -
Or F=mg-T

. Itis

But according to Newton's second law of motion, the net force is mia. Thus the
L.5Y equation of motion for body A is "
Faed| B ma=mig-T (i) r

Now consider the motion of body B. There are also two forces acting on the

body B.

11 Weight of the body W2 and

21 The tension T in the string.

rce of body Since the body B is moving upward therefore the net force F which is moving

tude, but the body upward is

> tWo F=T-Wa2

Or F=T-ma2g

Similarly the force on body B by the application of Newton's second law of

motion is mag,

Thus the equation of motion for body B is |
mea=T-meg (i)

Calculation of Acceleration: !

To calculate the acceleration “a” adding equation (i) & (i1), we get
mia=mg-T

y string mpa =T — mag

mja + mpa = mig - mag

a(m) + m2) = g (m1 + m2)

pposite

ind the

Calculation of Tension: N N
Tension in the string can be calculated by dividing equation (1) & (ii).

ma mg-T

;:; T2 m,g

m mg-T

E = m,g
By cross multiplication we get

m(T — mog) = mz(mig — T)

miT — mimeg = mimag — m2T
Wi =my mT + meT = mimeg + mimag
T(my + mg) =2 mimag

2mym,
= |/ |g
g

my +my
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e attac rticall Epa  PHYSICS
i L LAt
over a pulley; in such :‘l’“‘y“r‘-‘”, Find the eXPe nsiog - a :
B moves on & horizontal a o
the string and the -ccelention' and other moves on a g
8 o verticall g,
Ans. When one bo move
horizontal surface: s
Consider two bodies Aan o Tzsl;at‘hcd
my and m2 respectivelys which ﬂr, o
to the ends of & string passes ove! W = Mg
frictionless pulley. eretion i
+h an accelera e
The body A moves vertically downward '“":v.a S eface Sowards Q7. Wri
and the body B moves on 2 smooth ho}:wfm in following figure. Whi
the pulley with same acceleration *:)5‘);“‘; , ) =
Let us first consider the motion of > body A: The weight =31 Ans. Eqn
i There are two forces acting O% - ord direction- ' Ifa
Wy = myg, whichs acting m‘ oich N acting in upward direction pe
i i is the string V. : ¥ oA SeEea
lS‘lince L:):eblo(;jn\§ :: ?nzv':s downward, therefor® }:}?e :Eil:go&:)ggd?, ;\s greaxq T""
= 3 wpe which is y o .
than the tension. Thus the nct robrce B Wi, 2
with an acceleration " is given bY 3.
p=wi-T
Or F=mg-T . net force is
But according to Newton's second law of mo?r:’]’;'_thr:]g T mia, f_hx(
Thus the equation of motion for body A3 - ofe
ree forces acting on j ;
Now consider the motion of body B- There are thr 1y t g on it, (gl\”
: : B -~ which acts horizontally towards the Its
i The tension T 107 °2 sm_ni“ ts vertic downward. Pulley
ii.  The weight W2 = m26, which acts " ce on the b :
i The reaction 'R" of the smooth horizontal surfa ody B, acty i1.';_1'
vertically upward. g e 4
" 7 3 s ~tion, hen:
Since there is no motion of body “B” 12 Yemcajuf lr::;lface are (;e lt,\hc e [0'% &
i.e. the weight of the body and the reai;lon of the qual and the
opposite. Therefore they cancel each other- y
Now consider the horizontal motion of body B" If ‘;:]3 nle(gtlecyt U:;’ force of Ec
friction, then the horizontal force, which pulls the bloc b %\xvar s pulley, i Re
tension Tin the string. Thus the equation of motion for body B, by app]ying me
Newton's second law of motion is 1.
F=T 2
maa = o e 2 3.
Calculation of Acceleration: : Q8. (a
To obtain the value of acceleration, add equation (1) and (2) (b
ma =mg-T Ans. (a
_maa=T _ a
ma + maa = Mg as
a(my + mi) = Mg ez
[ m, } in
o “
my +my
B th

e e Syl ol nb. Wi u
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Calculation of Tension:- : i -
To obtain the expression for tension, put the value of ‘a’ in equation (2)
T =maa o

m,
T =mz|———||g
my +m,

o {7’”9"’: ]ﬂ’

m o+ my |

Q7. Write down the equations of a uniformly accelerated rectilinear motion.
Which is the most common example of a uniformly accelerated motion?
"What is the free fall method? |

Ans. Equation of a Uniformly Accelerated Rectilinear Motion:

If a body is moving with constant acceleration ‘a’, its initial velocity is "Vi' after
time "t it covers the distance "S" and its final velocity will be "Vi". Then the
motion of the body is governed by the following equations.

s Vi~ Vi + at

2. S = Vit + 2 a2

3 2aS = VP - V2

mia Example of a Uniformly Accelerated Motion: o
) The most common example of motion with nearly constant acceleration is that
1 of a body falling towards the earth. This acceleration is due to pull of the ez'ax:th
1 on it (gravity), which is known as acceleration due lo gravity and is _denoted by g'.
is the'Puu Its unit is meter per second square (m/s?). Its value 9.8 m/s? in S. 1. units.
7
ody B, 4 Free Fall Method:

1 acty If the body moves towards earth, neglecting resistance and smalll changes in
the two f, the acceleration with altitude. This body is referred to as free falling body and
1al ang Orey the motion is called Free Fall.
force of Equations for Free Fail Motion:- J

pulley, i Replacing acceleration "a" by acceleration due to gravity "g’, the equations of
Y appli’ing motion become

i ) Vi-Vi + gt
2. S=Vit+ gt
3. 2gS=Ve-Vg
Q8. (a) Define momentum. Also write down its unit.
(b) Derive the unit of momentum.
Ans. (a) Define momentum:
“The quantity of motion, which increases with the increase of mass and as we_ll
as of velocity and decreases with the decreases of mass as well as of velocity, is
called momentum?”.

Or
in other words, It can be defined as: .
“Amoving body having greater velocity has a greater quantity of motion than
the body having lesser velocity. This quantity of motion is called momentum®.
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ssion:- The :
Total

Mnthematical Expre

allv ~ ex ressed as

Ma(hrnmluall_\ it can heMo?ncnlum O Ese K velocity
Unit:

In S. . system, its unit 18 N - s . Ny This

(b) Derivation of the Unit of MomeBtlIf: | . it is deri shov

As momenium 1S the prndurl of mass and veloGity, S Tived sam

mass x velocity una

Syst

as follows. Momentum =

= kg xm/S . :
Itiply the above expression by sec ond (s)
Q10. Def;

Divide and mu
‘ . m s
=kex 3 Ans. Ela
e "An
= kg x "T-' ) Kine
san
since kg x 5';] =N Ine
5 =
Therefore the unit of momentum is N—s nm
Q9. State and explain law of conservation of momentum. :::
Ans. Law of Conservation of Momentum:
Statement: Ql1l. Tw
“The momentum of an isolated system always remains constant”. ha
Or in other words. aft
“If there is no external force applied to @ system, then the total momentum of i.
that system remains constant”. ii.
Explanation: iii.
Consider a system consisting of two bodies A and B of masses mi and m2 iv.
respectively. These are moving in & straight line, with velocities ui and u2 Ans. ElL
before collision. On colliding with each other, their final velocities will be v1 ay Co
vo respectively. Thus the total momentum of system before collision. e
= muuy + mzu2 ui
And the total momentum of the system after collision. ha
= mvy t+ mav2 th
When the two bodies collide with other, they come in contact for a time intery, Ne
4. According to Newton’s third law of motion, if body A exerts a force on body‘ Az
B, then the body B also exerts a force on body A but in opposite direction.
The average force acting on body B is also equal to the rate of change of its
momentum during the time interval ¢’ i.e. itis equal to.
myv,y —m,l;
{
Similarly the average force acting upon the body, A is.
IMI\‘I —l"]l-ll
t
A

es fire oppositely directed therefore

As these forc:
mvy —msty TV — iy

Il !
MV, = Mgty == MYy I
Mgy, +myy = M
OR My, +mgtty = Yy 0LV

e — v~ ~NEYRTANT

Td
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The above expression can be explained in words as:
Total momentum of the system = Total momentum of the system
before collision after collision T

This is known as law of conservation of momentum-. Thus the above equation
shows that the total momentum of the system before and after collision is the
same. The mutual action and reaction of the bodies of an isolated system are
unable to change the momentum of the system, i.e. the momentum of the
system 1s conserved,

Q10. Define Elastic and Inelastic collision.

Ans. Elastic Collision:
“An elastic collision is that in which, the momentum of the system as well as Ihe
kinetic, energy of the system before and after collision is conserved, .e. remains
same”.
Inelastic collision: w
“In inelastic collision, the momentum of the system before and after golhsmn is
conserved, but the kinetic energy before and after collision changes, i.e. the
total kinetic energy does not remain constant”.

Q11. Two bodies having different masses and moving with different velocitie_s
have an elastic collision in one dimension. Calculate their final velocities
after collision. What will happen if
i. The masses of the two bodies are equal.

ii. When the second body is initially at rest. |
iii. When a light body collides with massive body at rest.
iv. When the massive body collides with the light stationary body.

Ans. Elastic Collision in one Dimension:

Consider two smooth non-rotating spheres A and B of masses mi and ma.
respectively, moving initially along the line joining their centers with velocities
u; and wz. If u; is greater than uz, so they collide with one another and after
having an elastic collision start moving with velocities vy and v2 respectively in
the same line and direction.

Now the momentum of the system before collision = miu; + mzuz

And the momentum of the system after collision = myvy + mava

u1 uz Vi va
Before Collision After collision

According to law of conservation of momentum, we have
Total momentum before collision = Total momentum after collision
mlul o, m:uz = m|\'| ‘F'n:\’2
DU — MV, =MLY, — sl

myy —v) = myvy =) (1)

A Wm A RN WEIWEDN N A ANEEERT N r‘\]’.“\TTRE
|
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K. E of the system before collision
gl ] ¥
_‘m‘n‘ omit Put t
K. E of the system after collision
1
= e Vi
5 573
£2 5 ; . wustem is al .
As the collision 1S elastic, so the kinetic energy of the system is also conseryeg
Thus e Iyt Or it
K.E of the system before collision = K.E of the system after collision
1 a1 A 2 2
‘m‘u_' Mt = —mW * =MV
1 1 2 1 2 2
(mu,” wmyttz ) = —(mv~ +MiVs )
5 ) 172 )
7w . s 2 Or i
(payu” + iyt ) = (VY +m,vy )
m, U]: —m. = m, |'|: o "l;“
m,(ll‘: ) = 1, U'," =U, (2
Divide equation (2) by (1)
n &AI- =
(4 =V, =
o\l
velc
uy - v,
fup+vi)= (V2 + uz) i.
wrwvi=vatuz (3)
The above equation shows that the sum of the initial and final velocities of th
body A is t
equal to the sum of the initial and final velocities of the body B.
Now take the value of v from eq (i), we get
mi(ui- vi) = ma(v2 — u2)
mi(u - V1) = m2 (up + vy —uz-— uz)
my(u; - vi) = ma2 (W Vi - 2uz)
miu; — mvi = mepuy + mavi = 2mou2
) myu; - Mz + 2mzuz = mivi+ mavi
or it can be written as
miu - mauy + 2mauz
Ar

m;vy + mavi=

vi(mit ma) =

_ uy(m, -my) +2m,Y,
(m, +m;)

ui(mi — mg) + 2mau2

It

my —m; 2m,
-yt i ol T "L S
my + mo+m,) (4)

Similarly we take the value of vi from eq (111), we get
vi= vz +uz — Ul
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Put this value of v, in eq (i)
my(uy - vi) = ma(ve —uz)
o U — (v2 + vz - )] = ma (va— uz) L
mi (01— va= U2+ )= m2 (Va~—u3)
mi (2u) = va— uz= ma va - mat2

runscnm 2miyug— myuz + malz = ma va ¥ miva
Or it can be written as
llision ma V2 + Mmivz = 2myug + maug— myuz
vz (my + ms) = 2myur - uz (( ma - mi)
o 2myu, ;1_:7(m‘ ;m,)
- (m, +m.)
Or it can be written as
2myu, n;(m; —my)
(my+my)  (my +my)
(2)

o2 ) ( h =, ) ®)
-2 —( (m, + ml))u‘ . m, +nm; A)uy

Thus from the equations (iv) and (v), we can calculate the values of unknown !
velocities, 1.e. v, and va.

i. If the masses of two bodies are equal:

i.e. mi = mz2 =m, then after collision their ﬁr{al velocities can be
obtained by putting mi =mz=m in eq, (iv) and (v).
iiesiof thy The velocity of first body is

m, —m, 2m,
==l —— 4
"1‘ + I": 7"| + m:
m—m 2m
V= y + | ——— s
m+m m+m
2
2m
=0+ | =—lu,
2m

V1= a2

And the velocity of second body is:

2m, my —
v, =| ———uy +| ——
(my +m,), my +m,

_— vyt +(m_m}z,
. (m+m) ! m-+m) °
2
v, = 2 u, +0
t 2m,

V2 =1

A TR A RMATEIEY AN A ASNEETRTLY ﬂn\TTRE
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Thus the 1wo bodies interchange the velocitics after ¢ _—__ﬁ
Ul u N > s > ‘ll,
> IR =
A (’(,
Al my ) B m Al m B{ ma
\ /
Rt ~
Before Colhision
{i. When the body B is initially at rest: )
fe. w2 = 0, then the final velot ities of both bodies can be alculatey
as follows: From ©q, (i)
m, - Im
¥ . , * u
m, e m, m, - m
" ‘.m‘ miL‘ N m, ko)
' m, o+ m U, wm,
L m, |
v, = w, + 0
m, * m,
{m —m \
W = iy
Lm m
and from eq (v)
am ) m, —m
Vi § g Pt 4 —
H”’:‘"'A’ \ m, +m; ) e
om, (m,—m e
v, = s’ ]u,‘ | == : LIU) wi
7 (my +my)) Lm, +m
p
2m,
\'.={ — )‘u“+0
2 (m, +m, )
2m
¥ :[ Sl e A
\ (m, +m, ))
Further if m; = m2 = m. i.e. both the bodies are ¢ ual, then first body af
3 q K y after
will start moving with the velocity 11 ie vi=g iv

collision will stop and body B

and va = Vi
ui vi=0Q vz =1
3 ———— ’Hl
A mi B A B m2

Before Collision After collision
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~. ifi. When the light body collides with a massive body, which is
at rest:

1€ my << ms and vz = 0, under these conditions m; 18 S0 small

iv Fhnve
compared 1o m;, that it can be neglected in eq (iv) and (v). Thus i
from eq (iv)

- \ 2m
mn v, ] 2 e y ‘[ 5"1
m, o m L i
0 ( 2m. \
il Sy e XO)
{0+m, )" \0+m, )
caleulated
5 0 s |
L . u, + 0
Qem, |
m, |
) o
m oy
Vie uy
and from eq (v)
2 m,~m,
. LYY P (et }“:
] (m, + m.)’ Lm, +m,
[ 20 m, -0
: f“_“'* M2 =" Yo)
05 m;) 04 m,
v, = (0w, +0
v, =0

It means that the body B will remain stationary wile body A will bounce back
with the velocity wy

. ¢ 2y - s =0
ui Uz-o v uy V2
A my B m2 A my B
N
Before Collision After collision
dy after
ie vi=g iv. When the massive body collides with the light body, which
is at rest: ;
_U>l i.e. my >> my and uz = 0. Now m3 can be neglected as compared to mi in
eq (iv) and (v).
Thus from eq (iv)
( m =m," 2m,
v = =ty | ———lu,
L m, +m, my +nm,
on ‘m, -0 2(0
s =[ i u, +( 0 (0)
Lm, +0 0 +m,

AT AMATEIT A\ A AT ETRTAY l“l‘.‘\TTRE
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Q1.

Ans.

Q2.

Ans.

CHAPTER # 4
MOTION AND TWO DIMENSION

IMPORTANT QUESTIONS & ANSWERS

Define
i Projectile
ii. Projectile motion

i. Projectile
“Any object that is given any initial velocity and which ;ubseqyently
follows a path determined by the gravitational force acting on it and by the
fictional resistance of the atmosphere is called a Projectile”.
Oor
“An object projected into space without the driving power of its awn and
moves under the action of gravity is called Projectile”.

ii. Projectile Motion: ;
“When a body is thrown with an angle ‘6’ and it covers a (distance)

parabolic path under the action of gravity, this type of motion is cailed
Projectile Motion”.

Example:

I Kicked or thrown balls.

il. Jumping annuals.

ili.  Object thrown from a window.

v, Object released from an aeroplane.

A particle is projected at an angle ‘@’ to the horizontal with the velocity
‘vor and is allowed to fall freely so that it covers a certain distance in a
parabolic path. Derive the expression for the following

(1) Horizontal component of velocity.

(2) Vertical component of velocity.

(3) Maximum height of the projectile

(4) Range of the projectile

(5) The maximum range

(6) Projectile trajectory

Suppose a particle is projected at an angle ‘9’ with the horizontal, as shown in
figure.

The initial, velocity;\/, of the particle can be M;:xi'mun.\ ‘nc{gm

resolved into two rectangular components , i’ at time T

Vox & Vay, along horizontal axis and vertical j- Y,

axis respectively. The magnitudes of the Range
horizontal and vertical components of ¥ R = distance

velocity are as follows.
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1 Horizontal Velocity Comp_onent:. s eiyen B
" The horizontal component of initial velocity 13 g S
ot . (he;t‘ T;;;:ﬁ« force acts 1n the
he horizontal

: i B 2 tion.

But during the proleuxle mo " 2

fhorizontal direction, therefore the ﬁ_nal/\(l

direction 1S equal to its initial velocity Vox )
Vi =Viox = Vo Cos0_———

ocity Vx int

i.c.

Vertical Velocity Component: .
onent of the initial velocity 1S i

_(m
—on. which produces

The vertical comp!
Voy = Vo sin 8 L

in verti action, V
But as the net force acts in vertical direc ' euy e
ion in the y-direction, therefore the final velocity in vertical
1 h the help of the following data.

ulated wit

accelerat
y = Voy = Vo Sin 0

direction can be calc
Initial Velocit
Acceleration ay = - 8
time = 1
final velocity = Vy = ?
Using the first equation of motion, i.e.
Vi=V,; +at
Vy, = Viy + ayt
= V, Sin 8+ (-gt
Vy =V, Sin 0 - gt (iv)
nt velocity can be calculated by the

iv.

And the magnitude of the resultal

following formula.
V=[PV

Maximum Height of the Projectile:
To derive the maximum height of the projectile first we have to calculat
the time for upward motion.
The maximum height occurs when the vertical component of the final
velocity reduces to zero and the particle is projected with the acceleraty
due to gravity (-g). Therefore
Initial velocity = Voy = Vo Sin (2]
Final velocity =Vy = 0
Acceleration =ay = -8
Time for upward motion =t = T=?
Maximum height =S =h =72
Calculation of time:
For the calculation of time ‘T1’ we use first equation of
Vy = Vj + at
Vy=Vi+ (g Th
0=V, Sin 8 - gT
gl = Vo Sin 0
_ VoSin [

g

iii.

motion

_c-i{y)

Where ‘T’ is half of the total time elapsed between launching and landiy

of the projectile.

~w W WBRT Y NTITRTIA T
= . T
e e b Fuy

—
ks

o —— o~ -
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Calculation of Maximum height: 3 -
To calculate the maximum height we use the third equaton of mation,
. the i.e. s
zontal S= Vit + 2 at?
h = Voy T1 + Ya 8y T2

foSing: | 1 VoSin 0
h= \:(,ging_M¢ (—g{—____q
g 8

(b o VaSin® 0
g

s h = VoSinl@ ¥iSi i

vertical g

a.

Or it can be written as

= '—V;Sin’a (vi) |
2g ‘

d by the i Range of the Projectile: - \

“The horizontal distance from the origin to the point where the projectile

returns is called range of the projectile”.

It is denoted by ‘R’

In order to find the range of the projectile, we make use of the fact that

the total flight takes the time, that is twice the time to reach the highest
to calculat point. Therefore

Distance =S =X=R=7?
[ the final J Time =t = 2T,
> acceleratj Velocity = V = Vix
Using S=Vxt
X =Voxx 2T

R=VDCOSBX2M
g

ol
R = —%-sinfcosé
g

2
o

R= LZSin@COSG
g

But from trigonometry, we know that
2 Sin 6 Cos 6 = Sin20
Therefore the above equation becomes
R =" sing (vii)
g .
Thus the range of the projectile depends on the square of the initial
velocity and sine of twice the projection angle 8.

'RE
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v, The Maximum Range:
be maximuim;. ! e. Ranx ¢

The range is said to !
equation (vi) 1S maximum, 1 (3

when the factor Sin 2,
n

Sin 26 = 1

20 = Sin"' (1)

26 = 90

90

e = 2

0 =45° Q3. Def
4 Ans, “On

Rmax = — b
'H, For
L 5 -

Rinax = ——sin2(45) cire
S 1.¢.
o i Nov

Rumax = sin 90°
£
v or

Rmax = L’ M ot
A (w1i)

Rmax = —— o ) ) M

of 45°, with the

£
must be launched at an angle
her angle greater or
Q4. De

Hence the projectile
the maximum range. For all ot

horizontal to attain
the range will be less than Rmax:

smaller than 45°,

vi. Projectile Trajectory: AnS, D—‘;
“The path followed by @ projectile is referred as its trajectory”. bi
To derive the expression for trajectory, we use the third equation of to
motion, i.€. di

S = Vit + % gt? i
J Y = Voy t + %2 (-g)t?
Y-V.Sinbt-t%eg? (¥ 1t
As X = Voxt ac
X D
Lo In
(5 fir
et al
V,Cos8 P
On substituting the value of ¢’ in eq (ix), we get
Y = Vo, Sin 0t - %2 gt? v
. 2 Ve
Yo g L
V,Cos@ 2°\V,Cos é
Y= Smﬁ_lg 1/\"
Cos8 27V, Cos @
Y= Xlam?—l
2

A www.igbalkalmati.blogspot.co
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1 and
r Sin 2¢ in In the above equation, the quantities Vox tan 6, cos0, g are cons‘am“eﬂn
g =
therefore we can lump them into another constant such that a = ta
o

and b= — g‘_‘_.

*Cos’0
Hence eq (x) reduces to

Y = ax - lbw: (xd)
)

Q3. Define radian and explain the relation between radians and degreef -
Ans. “One radian is defined to be the angle subtended, where the arc length 'S'is
exactly equal to the radius of the circle”. 1
For one complete revolution 8 = 360° then 'S’ becomes the circumference of

circle
ie S = 2ar
Now e¢q (i) becomes 0 = 2nr
0 = 2n radians
Or 0 =360°= 2r radians
Therefore 1 radian = %6‘(:— = 57.32
N
1) Or 1 degree = ——
360
ith the "
greater or .

v |
Q4. Define Centripetal Acceleration and derive the formula ac = B
Ans. Definition: ) _
“When an object moves in a circle, the magnitude of the uelocxtq remains same,
i but the direction of velocity changes of every point during the circular motion. Due

to changing the direction of velocity an acceleration is produced, which i'_s aiways
directed towards the centre of the circle, it is called centripetal acceleration”.

ation of

It is denoted by & and some times it is denoted by 21, indicating that the
acceleration acts perpendicular to the path.

Derivation:

In order to calculate the magnitude of centripetal acceleration ac, we must i}rst
find the velocity difference AV for two successive positions of an object moving

along a circular path. Suppose the object takes a time At = ta -ty to go from
position 1 to position 2.

vThe vector difference AV is due to the different directions of the velocity
vectors at the two positions.
/.

(x)

Figure 1 Figure 2
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d \)i; is the sam

at position I & 2 &y

>
0 !
The arglc A8 between the velocit \:,Lllo(rh\c lrigms 5
h ~ular to $
a5 gack prrpcndh iy Jes and Af are the same.

Since
respectively, Since both ar¢ jsosceles triang
3 AV _AS
Hence e
AS
AV =]
Dividing both sides by At of the above equatiorn
AF _V'AS
A r A
As At—0 '
Hm AF 1 him AS

At —» 0 Ar rAr—0 M

Q5. Write short note on centripetal force.
Ans. Centripetal Force:
circular path and acts towards the

That force which keeps the body in the
centre is known as Centripetal Force.
0.

The force which forces a body to moye along a circular path is termed as

Centripetal Force.

Examples of Centripetal Forces:

i The Centripetal force is required by natural planets to move constantly
round a circle is provided by gravitational force.

il The electronic attraction between an electron and the nucleus is the
centripetal force for the circular motion of the electron around the
nucleus.

iii. Ifa stone tied to a string is whirled in a circle the required centripetal

force is supplied to it by our hand. As reaction the stone exerts an equg

force which is felt by our hand.

Factors on which the centripetal force depends:

I Centripetal force is directly proportional to mass of the body.

1. Centripetal force is directly proportional to the square of the velocity.
iii.  Centripetal force is inversely proportional to the radius of the orbit.
Magnitude of Centripetal Force:

Consider a ball of mass ‘m’ tied to a string of length T’ is being whirled with 5
constant speed in a circular orbit as shown in the given figure. As the vectory
changes its direction continuously during the circular motion, so the ball
experiences a centripetal acceleration which is directed toward, the centre of

the orbit.

I
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Q6.

Ans.

Q7.

Ans.

Q8.

Ans.

According to “First Law of Motion”, the inertia of the

ball tends to maintain in a straight line path but the

string does not let it happen by applying a force on the

ball such that the ball may follow its circular path,

This force (the force of tension) is always directed along

the length of the string toward the centre of the circle

which is quite clear from the figure. This force is known

as Centripetal Force and represented by Fe

According to Newton's second law of motion we know that )
Fe = mac - el L) .

But we know that Centripetal Acceleration ac = v2/r. Putting value of ac in ¢q.

(i) we have

Fo = miea) v =ra)
r
mrxm:
Or v el
r
Fc = mro?

In the game of Cricket a ball of high trajectory is easy to catch, explain i‘t.
As we know that, trajectory is the path followed by the projectile. It is parabolic
in shape. If a projectile is projected at a small angle its trajectory will l?e flat '
and it's time of flight will be short. For a larger angle of projection, trajectory 1s
high and it's time of flight Will be long.

Therefore, in the game of Cricket a ball of high trajectory is easy to catch, )
because the total time of flight would be long and the player has sufficient time
to get into position, where as in of low trajectory it is much harder to
shot/catch the ball since the time of flight is not so long.

Why a bomber does not drop the bombs, when it is vertically above the
target?

When a bomber drops a bomb, it will undergo accelerated motion down}.vard
and the bomber also give it some initial velocity in the horizontal direction
equal to the velocity of the plane, obviously the motion will no longer be
straight downward, but will be at some angle to the vertical and the motion of
the bomb becomes a projectile motion. Hence it is clear that the bomb should
be dropped before the bomber is vertically above the target.

Does the horizontal velocity comp t of velocity of projectile motion
remains constant” if yes, then why? ]
The horizontal component of velocity during the projectile motion remains
constant, because there is no net force acts in the horizontal direction and
there is no horizontal component of acceleration. .
Thus, if an object is projected with some initial horizontal velocity Vox, then its
final velocity Vx in the horizontal direction is equal to its initial velocity Vox 1.€.
Vx = Vax

|
|
|

l
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ANGULAR MOMENTy), *~

TORQUE AN
AND EQUILIBRIUM

S & ANSWERS

IMPORTANT QUESTION

QI (a) Define torque.

(b) Write down the magnitude of torque.

Ans. Torque: }
“The turning effect of force is called torque
Or
It can be defined as 2
; on vector ?tmd the force F. o

“Torque is the vector product of positi

It is denoted by 't (tau). Itis a vector.

Magnitude of Torque:

Consider a particle of mass 'm' which is acted upon
by a force ‘F'. Let r be the position vector of the
particle. We can resolve this force into two

rectangular components, i.e.

i Fu, the force which acts in the direction
of Fand can pull the mass.

F., the force which acts in the direction
perpendicular to T and produces rotation. 0

il.

Let r*and ‘F." be the magnitudes of 7.and F. respectively. The magnitude of
torque vector 2 produced by the force F about the centre 'O’ is expressed as

T =r Sin0

or

according to the second deﬁnigon;it gan be expressed as

T=TX
Direction of Torque:-
The direction of torque can also be given by the 'right hand rule".

Sing Convention:-
wise or counter-clock-wise. Hence a torque which

The torque may be clock
produces a counter-clockwise rotation is considered to be positive, while tha,

producing clockwise rotation is taken as negative.

Vector representation of Torques:

We can represent the torque vectorz in the determinant form, as given beloy
i J k d

;::x;‘= X Y z
g

Tyg

The

Ex:
Ver
jurm

Sta

. Fir

Sta
“If |
zer
cor
Ex
Let
firs
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If 1

for
Th
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Q3.

Ans.

rnitude of
essed as

e which
while that

ven beloy,

Define types of equilibrium.

Types of Equilibrium:

The types of equilibrium are: o
1. Static equilibrium and

2 Dynamic equilibrium,

22

Static Eguxlibrium
“If a body is at rest then it is said to be in static equilibrium”.
Example:- L
A book lying on a table, building & bridges are in static equilibrium.
2. Dynamic Equilibrium: L .
“If a body is in uniform motion along a straight line is said to be in
dynamic equilibrium”.
Example:- ! e,
Vertically downward motion of a small steel ball through a viscous liquid & the
jumping of a paratrooper from an helicopter.

State and explain the first condition of equilibrium.

First condition of Equilibrium:

Statement: § <
“If the sum of all the forces or resultant of all the forces acting on a body is

zero, then the body is said to be in state of equilibrium or it satisfies the first
condition of equilibrium”.

Englanation-; oy
Let ¥y, F2 'n be the ‘n’ external forces acting on a body. Then according

...... Ta=0____ @)

To simplify, xL we use the summation sign
if'. 0 )
If the forces are ac%mg only in x-y plane then, the above equation will be
= Fixi+ Fij _ i
Where Fix is the x-component of the force Fix and Fiy is the y-component of the

force Fiy and i, j are the unit vectors in the direction of x and y respectively.
Thus the equation (ii) can be written as

(Fix i+ F 1yJ) +/(Faxi + Foyd) # .0 .. . + (Fmi+Fnyj)'=
(Fix + Fox+..... %“é)l+(F +Fay+....+Fa)j=0
Let E be the result%m % cgces
Or & Fxi + Fyj = (Fixt F2x +.. o an)i + (Fay + Fay +. .. + Fuoy)j

On equating the x and y components of the forces on both sides of the above
equation

Fx= Fix + Fax .. ..+ Fnx
And Fy = Fiy + F2y+. ...+ Pny
Since I?l +% =0
Therefore % 0

Fx=0,F=0

Fix + Foxt. . . .+ Fx =0

Fiy + Fayt. ...+ Fny=0




T —

. CL .
PHYSICS NOTES 84 ASS i3
PHYSICS
Or it can be written as ___PHYSICS
S F = Angu
‘\T-‘/'l‘ : the l;
- angu
and S F, =0 the a
B . > e o Mo
For simplification; we omit i from the summation Sigt in the above equatigy Let'?
o respe
S._. =0 More
part
Y F, =0 with
2.5
Let 01, 0z, . . . « On be the angles which the forces By, B2, - -+~ Fn make with The
x-axis respectively, then ~ vect
Fix = F1cos 01, F2x = Fa cosfz,  Fox = Fncost2
Fiy = F1 5in 01, Fay = F2 &8 (B, o~ uBuy T S 02
1 sin 1 2y “,hl
The first condition of equilibrium 1S written as We
2 8 mor
Z F, = Z F, = z F.Cos8, =0 fars
5 o mor
YF =Y 5= > F,Cos8, =0
] i
¢ Wh
Q4. State and explain the second condition of equilibriurn:
0 re

Ans. Second Condition of Equilibrium:
In ¢

Statement: 1
If the vector sum of all the torques acting on a body is zero, then the body ig
said to be in rotational equilibrium”. He
Explanation:
If r‘l; .......... r: are the torques on the body, then according to second conditjg,
of equilibrium.
;,+ r;-rr;,...,,,..r" =0 «
550
1=l
Where 7, is the moment of the ith force? For simplification we omit the (b
subscript from the summation sign. Thus Zr‘ =0 A
Q5(a) What do you understand by Angular momentum?
(b) How will you represent Angular Momentum in Determinant Form?
(c) What are its components?
(d) What are its dimensions?
(e) Write down the unit of Angular Momentum. (c
Ans. (a). Angular Momentum:
tion possesses angular velocity &

We know that a body having rotatory mo
angular momentum.

e v i NUECUUR T PR W
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Angular Momentum like linear momentum obeys
the law of conservation also. For studying the
angular momentum of an object, let us first study
the angular momentum of a particle the angular
momentum.

Let 7 be the position of a particle of mass ‘m’ with
respect to lhgungm ‘0" shown in the given figure.
Moreover let p be the linear momentum of the
particle measured in an inertial frame of reference
with origin O as already shown in the figure. i

‘ l‘-quexlion

ake with The angular momgntum of the particle about the origin O is defined ashthc
vector product of T and P. chuf \g‘l ' stands for angular momentum then
=R
T =% m?z
Where 3 -t &V represents the velocity of the particle.
We know that vector product of two vectors is itself a vector so angular )
momentum is uls%a vector. Its direction lies along the normal to the plane

formed by vectorsT& P according to right hand rule. The magnitude of angular
momentum is given by

m ~{i=rPStn6

Where r and P represent magnitude of 7 and? respectively, _
I= mvr Sin 0 (@)
6 represents the angle bejween r and
In circular motion T and P are perpendicular to each other.
he body ig 6 =90° , Sin 0 = Sin 90°= 1
Hence for circular motion we have:

\7

=1 =rPSin@

1d conditig, ]zl =1 = (r)(P)(Sin90")
=rP > >
X, Y, z represent the componen%s %f rgnd Px. Py , P» are the components of p
=rXx A
= (xi + yj + zk) X (pxi + py j + pzk)
t the (b). Angular Momentum in Determinant Form:
Angular momentum Tcan be written in determinant form as:

> i J k
1= | x y z
Py Py Pz

rm?

(c). Components of Angular Momentum:
The scalar components of angular momentum [ are:
L= YyPz — ZPy
ly = zPx—xP;
l = xPy—yPx

www.igbalkalmati.blogspot.com :J,;_‘/r..".nuku.!.:...’_.i,;.._.r A7 TRE
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(d). Dimensions of An lar Momentj:.l;wm
The dimensions of ang mentum e
i=rP
= rnv
= LML/T
= LMT!

below Sinc

ular mo

s of Angular Momentum 4 o r
(e) Unit \r momentum can also be obtained from equation:

Unit of angul
Thi:
“Th
moi

[kgm/s?] = N
It t!

or
= kgm=
= [kgm/s ] x mxs/
= Nxmxs$
=((NxmjXs
=flxs / [Nxm=J]
Thv

mentum of & particle: 25

Derive the conservation law for angular mo
f a Particle:

Q6.
Ans. Conservation of Angular Momentum O .
f motion, the ne% force acting on a particle Q7. De
pa

According to Newton's second law o
of mass ‘m’ moving with an 'gmmmaneous velaeity V is the rate of change of}
linear momentum. Thus F is the force and P is the linear momentum, then Ans. Ci
= dg
Fodp s
dr s Co
Taking vector product of both the sides of the above equation with T from left inf
- = = dpP re;
we get er:er— ex
> .
But ?x F =7 , which is acting on the panicle
- d -
r=ap
dr
But the angular momcn%l is 5
=7x P T

g the above equation with respect to time. We get

Differentiatin
dl_ 1( v ;]
dr dt
d_dr piix2Es
dr dt dt
where ::%L , and 1‘7=m;
. —d—l' = ;X m :’+ :X ;:
dr

—
- - -

d
—— =mVyXvV+T
drt

—_ . i . v~

A www.igbalkalmati.blogspot.com ; u‘)‘..'.}sg'a
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Since the vector product of a &l‘c\(\r with itself is zero i.e.
muxy=0
A e = s e
~-=myxver
dl (04 -
di

dr

This is the required relation. This equation states that,

“The torque acting on a particle is the time rate of change of its angular
momentum”,

It the net external torque acting on the particle is zero, then
dl _
dt
7- (0} constant

Thus the angular momentum of a particle is conserved, if the net torque acting
on it is zero.

0

Q7. Derive the conservation law for angular momentum of a system of
particles.

Ans. Conservation Law for The Angular Momentum of a System of
Particles:

Consider a system of ‘n’ particles which is acted upon by external as well as
internal forces. We assume that the internal forces obey the law of action and
reaction. Hence they cancel out and the system is purely under the action of
external (applied) forces. Thus the total angular momentum is

L=l 40+

Li=n% Py Pyt invise +rx P

Taking the time derivatives of both the sides of the above equation

L 4(R)e Sl ) o)
drdt da\ "~ ) d

DL rxdP raxdP, r.xdP,
— e s S

dt dt dt dt

www.igbalkalmati.blogspot.com :J,;_‘/r..".}sc'{;.Té.L.:.
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>
Where F, and t are the external forces and externa

on the ith particle.
If the net external torque T actin

g on the system IS Z€r0, then the total angy.
3 iy

momentum 1s
L
Lhio
dr
i-0
Thus the total angular momentum of a system of paruclcs:. is conserved
cting on the sy stem is Z€ro-

(constant) if the net external torque @
Give one example also.

Q8(a) What do you understand by Centre of Mass?

(b) What is the difference between centre of gravity and centre of mass?
(¢) How will you represent coordinates of centre of mass?

Ans. (a) Centre of Mass:

When a body rotates or vibr:

same way that a single pani

oves, then centre of mass moves in th

ates as it m
f the same

cle would move under the influence ©!

stem of particles is defined to be a point whig

external forces,
stem of panicles were concentrats

Centre of mass of a body or a sy
s of the body or the sy
g at that point.

moves as if total mas
or the body can be described by the

there and all applied forces were actin
Hence the motion of the whole system
motion of their centres of mass.

od lying on a smooth horizontal

Example:
Let us consider a rectangular block of wo
mber of forces. For describing the

surface. The block is acted upon by a nu

motion of the block as a whole we suppose that these forces were acting at tj,

centre of mass which is the geometrical centre of the block and where the toy,

mass is supposed to be concentrated.
describing complete motion of the body.

all the forces acting at the centre of the body.

i.
Acceleration is calculated by applying Newton’s Second Law of Motion,

ii.
iii. By using initial conditions the velocity of centre of mass is determineq
f Gravity and Centre of Magy

(b) Difference between Centre O.
Actually centre of gravity and Centre of Mass are so similar in many ways thg
the two terms can he used in place of each other.

If the object is lying completely in uniform gravitational field then the centre

gravity coincides with centre of mass. In other cases the centre of gravity dg |
not coincide with the centre of mass. i

Following steps are taken for
We find the resultant of

A www.igbalkalmati.blogspot.com
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tively acyy, (¢) Coordinates of Centre of Mass:
1 If X, Yo and Z, are the coordinates of centre of mass. “;’

otal angul;,, X o M & mxy st

= myEmy 4 my F o,

MYyt mayy by

2 My +my 4y

7= R R
erved my ns e my

e also. Le. . =
f mass? Zm'

moves in th Z"’ I
f the same Z,= Z -
m

1 point whig
concentraty

>d by the

‘izontal
fibing the
acting at th
nere the toy

dy.

the body,
of Motion,
etermineq,

> of Magg,
1y Ways th,

the Centre
gravity dog

A TR A T A WEIENY &N o
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CHAPTER # 6 -

GRAVITATION
ONS & ANSWERS

IMPORTANT UESTI

n's law of gravitation. .
constant 10 M.K.S Systen that

plain Newto
d unit of gravitatlonal
on ¢

Q1(a) State and ex;
e an

(b) Write down the valu

Ans. Newton's law of gravitation:

Introduction:

In order to explain t
universal gravitation, W
Statement:

“Every body in the universe attracts every other body with a force, which ig
directly proportional to the product of their masses and inversely proportion,
to the square of the distance between their centres and directed along the 1”:
joining their centres”.

Explanation:

Let us consider two spheres A & B of masses ma Q2. De
and mg with their centres at a distance ¢’ from Ans. P
each other as shown in the figure.

sree, Newton formulated the law of

he gr.u'uununul fc
as under;

hich is stated
Wh

According to observation obtained by Newton in
case of moon and the earth, it can be said that
magnitude of force which B exerts on A is given by
| Ful I - [
' ("tu)
Besides this Fag must also be proportional to ma (mass ofA), ms (mass of B) { By

Fipany
Fapony

Combining the above three relations we have:

ity
T\

S
(e )
G yhiy
2
{rna )
Where G is called the gravitational constant ie.
1" N’
7

G=6.67x10" —
. Kg?

&

i ———(1)

‘A




CLASS 0 CLASS : XI
PHYSICS NOTES 71-

Expression of equation (i) {law of gravitation} in vector form:

o which gives the
The equation (i) expressing the law of gravitation in vector form h gr

direction as well as the magnitude. -
D = Gm my . o
{ RS o Afn n
~IND = T4 (i)

("u )2

. " ive sign shows
Where r is a unit vector having direction from B to A. The ncgat[li\g 5;8 hers A
that the force is attractive just similar to eq (ii(. The force exerted by spl

£.8 Systen on sphere B : /-:, ] is given by the equation
Fu ,_('L"u;'m — (i)
law of ("Au )1
which is Where /";” s a unit vector from A to B.
{z’rf?g(l,rrn!cjol?:‘ g X\abu:::?sg:ilthgt;ﬁ;c of 'G' (gravitational constant) is 6.67 x 10-1

Nm? jkg?

Q2. Derive the equations for mass and average density of earth.

Ans. Mass of Earth:
By using Newton's law of gravitation mass of earth can be calculated as upd:?;-
Consider an object of mass ‘m’ placed near the surface of th earth. If Mg 1§ e
mass of the earth and Rg is the radius of earth. Then accorf:hng to Newton's
universal law of gravitation, the gravitational force with which the earth
attracts the object towards its centre is

F= GmIV: 3 @
E - -
hass of B) i But the force exerted on the object is also givgn by the mass ‘m’ of the object
i multiplied by the acceleration due to gravity, i.e.
F=W=mg
atioru b
Thus equation (i) becomes ) GmM
R,
GmM,
mg=
E= R

By cross multiplication, we get 3
GmMy = mgRy

TRE
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ass of carth, ’LH_YSI_C
pove formula we cas easily calculate the ma e
from th ove fo .
:}m L hios A Ans. Vai
R-638>‘10m . va
 Nt” mhe
- 6.67% o = e
Kg will
law
2
e 9.8 (6.38x 10°) i
- -1
My =5 61x10 .
98x407xl[‘ co
Rsel §7210” o
car

,,,’75_9’3710 k ohs

; of carth
Now we calculate the avernge density of the ¢

Density of Earth: L 8.+ aTaliowink o
The average density ‘p' of the earth can be calculated by the Tyl Bu
bex
st .3 —
P="y
ven by

Where V' is the volume of the earth and it is g1
- -
V=-hR:
3

By substituting the value of +' in equation (i), we get
e

2 {AR, i Fri
sp
of
N

J thi
If we put Mg = 5.98 x 102 kg and Re = 6.38 x 105m in the above equation, th
we can get the density of earth as
31%5.98x10%
4xA(6.38x10°) A
17.94x10%

 4xAx2.596x10%

p =5.49 x 10" kg/im

T A MANINT) N A AT TTRTLAY ﬂT‘\Tmh
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Q3. Derive the egression for the variation of ‘g with altitude and depth.
Ans. Variation of ‘g’ with Altitude:
The carth is not a perfect sphere, but bulges at the T
equator. Therefore if a body is taken from a pole to
the equator its distance from the centre of the earth /

; \
will change ('nnsrqurm]y, according to Newton's ! \
law of gravitation, the gravitational pull (force) on ¢ |
it will also vary 1 Y

\ U
/

Consider an object, which is placed on the surface \\

) V4
of earth, If mass of the object is m and mass of \ //
carth is Mg, The distance between the centre of the ) \\ e
carth and the centre of the object is Rg, then according e
to Newton's law of gravitation.
GmM
Fo—mad (i)
R
ing for; ok ; - A
8 formyj, But the force on the object by the earth is F = W = mg, Therefore equation (i)
becomes
GmM . i
mg = —2L
K
GmM,.
g=—rt
Rp*m
GM -
g= - ¢ (i) ‘
R?
B .
From the above equation we can conclude that, if the earth be considered as a
sphere, then ‘g’ at any point above its surface will vary inversely as the square

of the distance from the centre of the earth i.e. Re
Now if the object is placed at a distance ‘h’ from the surface of the earth then
the equation (ii) becomes for the value of g ata distance (Re + h).

quation, th . GM,

) (Ry + h)!
Now divide equation (ii) by (iii), we get the following equation.

— (i)

R jos 0 fpm 03 |om
|

o3 foa




then the quantity
Y

of the earth Re

Therefore

[f,h' is small us compared to the racius = ” o e
¢ 1l be n gibly sma

',« in the above equation Wit
/ \

25
£ .[1 $= j

g (I 3Y Put
=+
Then térm on right hand side of the above equation can be expand by using
binomial thegrem, 1.¢
(a+ b)o = an+ ndrib + .
Thus we obtain
g 1 2h By
g Ry
The above equation explains that the greater the value of 'h’, the smaller is t§
! value of g’ or simply we can say that value of ‘g’ decreases with altitude
Variation of ‘g’ with Depth:
Let g’ be the acceleration due to gravity at a
depth ‘d’ below the surface of the earth, 1.e.
at a distance (Rg - d) from the centre of the
earth.
From the equation (ii) of average density of earth,
we have "
3IMy Tk
pET=T"T su
47 R} st
By cross multiplication, we have
) plica ’ i Q4. D
IMp =4RRP Ans. W
47 r
M =—"Rp ,n
3 CE
Where ‘o’ is the density of earth, supposed to be uniform every where. b
Now the mass of earth ‘Mg’ at a depth ‘d’ from its surface is of
a]

(i)
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But we kriow that the value of 2’ ar the surfuce of earth i8
GM, -
B= R’. e (114) ‘h
L

Put the value of 'M," from equation (i) in equation (iii), we get
= 4% p)
G 5 Rep
e fi) o
q\;.mmy RI::‘
P

g= 4"’: R, pG — )

Simularly the vaiue of ‘¢’ at a depth “d’ from the earth's surface is g which s
aven by e
o, GM

(v)
(e )’
Put the value of "Mg’ from equation (i) in equation (v), we get,
T
| by using ve 5 (Ry d,) 0
i (rRe -d)?
13
4 A -
g ;T*(R,, ~d}G (vi)

By dividing equation (vi) by equation (iv), we get

maller is t
tude

The above equation explains that the value of ‘g’ decreases with depth from the
surface of earth. It also explains that, when d = Rg, the value of ‘g’ will be zero.

Q4. Describe weightlessness in satellites.
Ans. Weightlessness in Satellite:
In order to understand the weightlessness in satellites, let us consider a simple
case of the weight of a body in an elevator. If a body of mass ‘m’ tied to a spring
n balance tl?al is attached to the ceiling of a lift as shown in figure. The reading
of the spring balance indicates the tension in the string and is called the
apparent weight ‘W’ of the body.
F=T-W
ma=T-W

R_[ IA’I'\Allmn AN A AT RT Y
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0=T=W -

T=W . of the b Q5. Writ

ZTrwc tension in the string 1S equal to the apparent weight o ERotly) thuy Ans. Arti
Sin W T We
W=W Over:

W' = mg = I ) spin

Thus the apparent weight is equal to the gravitational force on the body Supj

S e to an observer inside the lift 3652 ik
geoandiig It ward with uniform acceleration: of 18
T - W. Now acc t)rr_hng_ mus
3 Sup

Elevator is moving u e

In this case T > W and net Torce acting on the DOGY i

Newton's second law of motion
FeT

ma=T-W

T=ma+W

T = ma + mg
Thus the apparent weight of the body is

W' = ma + mg

¢ the string not only sup,
{ force ‘ma’ in the upwar
+ ma). This is the situa

This shows that in this cas ports ‘hf' «‘;r“‘l’”a““”al Py
but an additional amount ¢ d direction, the tension j
the string increases from mg to (mg tion experienced

kets.

astronauts during the take off process in 1oc ]
W@M
In this case T< W and net force acting on the body is W-T and its direction
downward. Now according to Newton's second law of moton

May

F=W-T
ma=mg-T
T = mg - ma

Bu

Thus the apparent weight of the body is
W' = mg -~ ma

W' =m(g - a)
Thus shows that in this case the apparent weight W’ is less than the
gravitational force on the body.

orting the elevator breaks:
elevator breaks, then the elevator will fg As

If the cable su
o the acceleration due to gravity ‘g’. 3

Suppose, if the cable supporting the
down w an acceleration which is equal t

net force in this case will be:
F=W-T

ma=mg-T

T =mg-ma
But a=g
Thus T = mg - mg

T=0
Or W'=0
Consequently, the spring balance will read zero, and the man in the elevat
wx}l find that the block has no weight besides the fact that the force of gravgr
still acts upon the block and its weight W is given by mg. This is referred a:ﬁ

state of “Weightlessness”.

A‘n ARMMIDE NN ANLITAT
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Q5.

Ans.

Write short note on artificial gravity.

Artificial Gravity: For
We know that weightlessness a great handicap to the astronaut in Spages f)l by
overcoming this, problem an artificial gravity can be created in B T on 1
SPInNINR it around its own axis. In this way normal force of gravity can be
supplied to the occupants in the spacecraft.

Let us consider a sn;)n(c craft co Pd‘mq of two chambers connected by a tunnel
of length 20 meters. We have to calculate how many revolutions per second
must the spacecraft make for supplying artificial gravity for the AALEDAGuEE:
Suppose T is the time for one revolution and v is the frequency of rotation

=

axis of
rotation «
= \
.
i
f !
:
v

Magnitude of centripetal acceleration in this case is given by: ‘

p?

a, .-.—R-[V = linear speed)
o b (Rm!z ‘
a,= R

_ Rl

ButV = Ro

Ak . n

© T)
a.T* = 4R
7o 4n’ R
a&
| a




Q6.

Ans.
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Or

‘g’ then

celeration (a<

-
l Jg'/
P
In /R
or satellite rotates w
, the astronaul
nel length i€

1f we want to produce AC ) equal to

¢ space craft ith this frequency, the artif,
spé ]

Hence when th
h will be pruvuird T

gravity like eart
1 R = half of the tun
2
R= _“B”-‘- =10m

Le 2 V
1 [a,
\)=-2—ﬂ’ A

a body falls freely a- = g

7

2n

ol o8/,

2n
=(.158 Rev/S

= 9-'—5—§ Rev/min

60
=0.158 x 60

v = 9.5 Revolutions per minute
le at a distance of 10m from axis of

bout its axis at 9.6 Revolutions per

when

onaut will feel comfortab!

Hence an astr
s revolving &

rotation if the space craft i
minute.
Find low deep from the surface of earth a point is where the acceleratj
due to gravity is half the value on the earth’s radius. i
Suppose at depth‘d’ from the surface of the earth, the acceleration due to
gravity ‘g'is half the value on the earth's radius.

g=Y%g — ———

Tl d
But we know that £ 'g(] “Re

Q7.
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Thus equation Tj) becomes

|——=—=
Re 2
d 1
s P |
Re 2
d 1-2
v, the artify, ‘}ie 21
“Re 2
il
Re 2
d = 1 Re
Or 2
This shows that at a depth equal to half the radius of the earth, the value of ‘g’
reduces to half its value on the surface of the earth:
Q7. At what distance from the centre of the earth does the gravitational
acceleration has one half the value that it has on the earth’s surface.
Ans. Solution: _
Suppose at a height 'h’ the value of acceleration due to gravity ‘gn’ is half of
the acceleration due to gravity on the surface of earth. n
&= g :
Uy
Bc
m axis of As we krgow that the gravitational acceleration on the surface
tions per of earth is o
Ty == =———(1)
. I |
ccelera; :
& to But at a height ‘h’, the gravitational acceleration will be
n due to g, = GM, — (i)
h = 2
(R, + h)
Substituting g, = :2— in equation (i)
B "CMo 8 i
2 (R.+h

TRI ATY A MATIEY £\ A ﬂvt\Tn Pab nb 8 TRE
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Dividing equation (i) by equa

tion {13}

both sides

Taking square root on

Distance from centre of earth _ /5
e O e =2

Earth's radius

Distance from cgmn:ol'eanh ~ 141
Earth's radius

Distance from centre of earth = 1.41, X Earth's radius,

It means that,
At a distance of 1.41 umes of radius of eartk
have half the value that it hason earth's surface.

h, the gravilali(mal acceleration

Q8. Distinguish between g’ and ‘G’

Ans. Differences between ‘g’ and'G 00—
Ans. e —— e |
= = J G

—_— g —
f_‘d Name
» It is known as gravitational

e Itis known as gravitalional
acceleration.

constant

Definition
. If two bodies each of massm

are placed at a distance of Im
then the force of attraction exj,sts
between them is equal to the
avitational constant.

« All the bodies fall downward with
some acceleration as this
acceleration is due to the
gravitational force, so it is called

avitational acceleration.

Value
[ e Itsvalueis6.67x1

Direction
« It has no direction. |

0-11 Nm?2 ke?

e It's valueis 9.8 m/s%

e It is directed towards the centre of
the earth.

Variation in Value

m o wana N A OTTTATO FIPT\TT
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Ans.

Q1o0.

Ans.

ion
With the help of the law of gravitation prove that the value of accelerat
due to gravity at a point above the surface of the earth is inversely

$ £
proportional to the square of the distance of the point from the *tu 9
the earth.

I ®
Derivation of ¢ ' :
PE
To derive the expression, let us suppose that
the ball is falling freely towards the centre of

the carth and the ball is placed at a distance T
r"from the centre of the earth. As shown in _lL
figure. If the mass of the ball is ‘m’ and mass , e
of the earth is ‘Me', Then according to Newton's

law of gravitation.

GmMe :
T 0]
r
As we know that the force exerted on the body by the earth is equal to the
weight of the body, thus
F=W=mg ‘
Put the value of F in equation (i), we get !
GmMe
psy
_ GmMe
mr’
GMe
Plcicad
2

F

mg=

4

4

1
&g = constan! - ey
¢

1 =
ga—3 — (i)
r
The above expression shows that the value of ‘g’ does not depend upon the
mass of the body. This means that light and heavy bodies should fall towards
the centre of the earth with the same acceleration.

Why do two books lying separately on a table not move towards each
other due to gravitational attraction?

The value of gravitational constant is very small, i.e., 6.67 x 10-11 Nm?/kg. So
we cannot feel the force of attraction between the bodies around us. That's why
the two books lying separately on a table do not move towards each other due
to gravitational attraction.
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Ans. Work:
/ F

The work done by the gravitational force on
gmce the upward displacement is opposite t

Q{ABI_E&#—Z
ND ENERGY

WORK, POWER AND
M

jtude of work? And a

PHYSICS NOTES

Iso write its unit,

Define work. What is the magn

D ition:
s s body and displaces it /

“When a force acts upon @ .

thraugh a distance, then the work: is said to he

dene by the force on the body" /

Or it is defined as!

“Jhe product of the component ofj'oré,e

#"in the direction of displacement ‘ S i
the displacement”. é"/r_’_,ﬁ("\

h

and the magnitude of

Magnitude of Work:
ad is given by the dot product of for,

%‘v’nrk is a scalar quagtity by definition ar

= and displacement d. i.e. >>
w = F-d =, _
d are in same direction

Since the force vector ? and the displacement vector
therefore W = FdCos 8
Work is an algebraic quantity It can be positive or negative depending on th,
value of angle between force and the
1. When the component of force is in the same direction of displacemeny,
ie. 8= 0% then work is positive.
W = FdCos 0
= FdCos (0) = Cos(0) =1
= Fd(1)
W = Fd
Example:
When a spring is stretched the work done by the stretching force is positive,

is opposite to the direction of displacemeny

2. When the direction of force
i.e. 6 =180°, then work is negative.

W = FdCos 6
= FdCos 180° :Cos'180.==1
= Fd(-1)

W = -Fd

Example:
the body being lifted is negative

o the gravitational force.
When the force acts at right angles to the displacement,

el 6'=909, then the work is zero.
W = FdCos 6
= FdCos 90° w Cos 90 =0
= Fd(0)

W=0

2
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Example: ]
3 an:

( ;Y It is considered ‘hard work' to hold a heavy stone stationary at stretched
o=t X but no work is done in the technical sense. B

RS Units of work: -
—L A1) 1 In'S.Tunits, unit of work is Jjoule (J) which is equal to N x m.

1d =1 N-=m
ts unit, 1055 J= 1 British Thermal Unit
Or 1055 J=1BTU

[ %)

In the physics of atoms, molecules and elementary particles, a much
smaller unit is used.
This unit is called the electron-volt. (eV).
lev = 1.60 x 10:19]
The multiples of electron-volt are
1 Million electron-volt = 1 MeV = 106 eV
1 Billion electron-volt = 1 BeV = 1012 ¢V,

Q2. Show that the gravitational field is a conservative field.

Ans. To prove this statement, we consider a closed path of any
shape in the gravitational field and show that the work A
done in carrying a body along this path is zero, For
the sake of simplicity we take a triangular path
ABCA in which the base BC is perpendicular
to the gravitational field as shown in figure.
The amount of work done in carrying the

. body from A to B, B to C and from C to A

ding on the are represented by Wasg, Wgsc¢ and

placement, We> a respectively. Thus

duct of forg

e directjon,

Wi =F 5, =(F )(LS;lCos'a) = (mg)(h) = ingh
Wy o = F.8; = (F)(S$,C0590) = (mg)($y x 0) =0

We  =FS, = (F)[S,Caso 80° —B)]= (mg)(- 8;CosB)=—mgh
Where h = m AD
Total work done along the closed path ABCA
h = mgh + o-mgh = 0

We now divide the whole path into two parts, one from A to B, B to C and the
other from C to A,

s positive,
;placement

W istscan = Wypac + Wena =0

- negative, AlSo Weaa + Wine=0
€. Comparing these equations -
Wistae = Wase

Thus whether we carry the .{Doud-;" from A to C (along AC dlirect_ly) or along the
path ABC, the work done is the same. There may be an mﬁr'nte number of " a
paths going from A to C, but the work done along any path is the same. \Sduc
type of field of force in which the work is independent of the path is called a
conservative field. Thus gravitational field is a conservative field.

RI ADAMIDD A ACTINNT A o

£ .
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Q3. Define Power, What is its v
Ans. Power:
Definition: B et

“The rate of doing work 15 ca )
i / in ti
When an amount of work AW is done

i

me At, the average power, Pav IS

defined as §

o L

T fi ower, as

oress or ) as
We can obtain an alternative expression ! P

Fa== 1 N
) ! F points in the

agnitude F P! e
If W is the work done when 8 «:gnsmm force, ?‘ of magn

direction of the displacement *

i.e 0=0
then
FS Cos8
= “T"
FS Cos(0)
or =—_—
4
FS
Bp=r
P, = ."'-"E
!
Py =F Vr

P, = Average Power

Where {
V,, = Average Velocily.

} And

Units of Power:
i. In S.I units, the u
W= 1L
1S
The multiples of watt are
1 mega watt = IMW = 106 W
1 giga watt = IGW = 102 W
ii.  In British engineering system, the unit of power is ft.1b/sec. (Foot. Poun
/ Second).
iii. A bigger unit of power is called horse power.
1 horsepower = 1 hp = 746 watt

nit of power is watt (W), which is equal to J/sec.

Q4. Define Joule and Watt.

Ans. Joule:
In the SI system the unit of work is called a joule. A joule (J) is defined as “the

amount of work done, when a force of one Newton acting on a body displacesj

through a distance of 1 meter along the direction of force”.
1 joule = 1 newton x 1 meter

ARMAIDED NN AOCEHING (“F.N:I;D]E
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Watt:

In S.1 units, the unit of POWET is watt (W), which is equal to J/Sec.
v
= = .
.
The multiples of Watl are
1 mega waty = IMW = 106w
1 giga Walt = 1Gw = 109 W
Q5. Convert 1IKWh into Joule.

Ans. Conversion of Kilo watt - hour into joule:

; “NCTRY delivered by the current in one hour when it supplies
; encrgy at the rate of 1000 i, S & i
s in the 0 joules per second, i.e.

1 KWh = 1 Kilo watt X hour
= 1000 watt x 3600 sec.

900D LUlES o 3e 6 second
second

1 KWh = 36 x 105 Jjoule

Pay is

Q6(a) Define Energy,
(b) State and explain the Jaw of conservation of energy. Give its two

examples,

Ans. (a) Energy:
Definition:
“The abflily of doing work is called energy”,
Energy is associated wj
done the greater the
Unit of Energy:-

In S.Iunits, energy is measured in joules.

(b) Law of Conservation of Energy:
——————<0liServation of Energy:
Statement:-

“Energy can neither be created
transformed from one form to

Energy cannot be created means one cannot produce energy by expanding
nothing. Similarly we can;

not destroy energy. We get some thing quiylzalzn‘t] xg{
return if we annihilate it. Pair production is a good example of annihil ad zt the
energy. On the other hand in nuclear fission or fusion energy is create

1 ihi i i in" ass-
cost of mass. If 'm' is the mass annihilated, then according to Einstein's m:
energy relation the energy produced is

th the performance of work; because more work that is
quantity of energy is needed.

nor it can be destroyed, but it can only be

another, the total energy remains constant”.
sec.

oot. Pour;

E = me2

Where 'c' is the velocity of light in vacuum.
With reference to the proble%n of a freely falling body, such as a body Oihm;?;
‘m’ placed at a point ‘P’, which is at a height ‘h’ from the .surfaf:e 9( ear 1.
body possesses the P.E equal to ‘mgh’ with respect to point ‘O’ lying at the
surface of the earth. But the K.E of the body at point ‘P’ is zero. i.e.

=d as “the TE=KE+P.E

lisplacesj =0+ mgh

T.E = mgh

ADAMIEER COACHINC CENTRE
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0 s
Now we calculnte the kinetic energy at point S

it [nitial velocity = ViR 0 & r:”,l::‘opl.l (77‘\
Final velocity = V= V (at pot TR T }L
Acceleration = 8 e =
Distance = S = h
Now by using third cquuuun of mouon
2as = V¢ A\
2gh = V2~ (0)2
vZ = 2gh )
Hence the kinetic energy of the body 1S
KE = % mv?
y2 in above equauon
KE = ¥am . 2gh p
KE = mgh o
And at point ‘O’ the puu-mml energy 1s taken arbitrarily €qu
T.E

Put the value of

jal to zero.

=KE+PE
=mgh+ O

T.E = mgh ) -
the pmcnlial encrgy and kinetic encrgy

We now calculate Aty Rotit O g
distance %’ below the point P
p.E=mg(h-%
And K.E = %amv? .
But at a distance %’ below the point P’ the K.E will be
K.E = % my2
= % m. 2g%
K.E = mgx
Thus the total energy is
T.E=KE+P.E
= mgx + mg (h —x)
= mgx + mgh - mgx
T.E = mgx
This shows that the sum of kinetic energy
energy is always constant provided there is no fo
the motion of the body.

and the potential energy i.e. total
ree of friction involved during

Examples:
Some most common examples of law of con servation of energy are:
bulbs, their filaments are heated up ang

i When we switch on our electric
begins to emit light. In switching on the bulb we supply electrical energ
to it. It is converted into heat and light energies. Here one form of ener
(electrical) is converted in other forms (light and heat) of energies and th

electrical energy supplied is equal to the sum of the heat energy and ligy

energy and the energy is neither created nor destroyed. |

ii. In rubbing our hands we do mechanical work which produces an equaj

amount of heat energy, i.e.
Mechanical energy = Heal energy + Losses

Q7-
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Define K.E. Derive the eXpression for K.E of mass 'm' moving with velocity
“v'.

Kinetic Energy: J
Definition: |8

“The energy POssessed by g bady by virtue of its motion is called kinetic
energy”. o

Mathematical Ex; Tession:

ol -
Which is moying with velocity of ', then the Kinetic energy
of the body can be calculated by the formula

K.E'= 4 my2

Examples:
i Moving ball can break glass window.
i A striking hammer 1

formula of Kinetic Energy: e e
o fiod thé Sxmrcasl fopk. Kk enyot TR el P
work done by the mov; is work is obviously equal to the change in
K.E of the object.
Consider a body of mass ‘m, Wwhich is projected up in the gravitational, field
with the velocity v, After attiring the maximum height 'h', the body comes med
rest. The initial kinetic energy of the body is capable of doing work and is us
up in doing work against the force of gravity. it is no
At the maximum height the kinetic energy of the body is zero, because ‘t;s-ork
more capable of doing work against the gravity. This means that the total w
done by the body is a measure { itg initial kinetic energy.

Work done by the body % - %

W = FSCost
0=0
W = FSCos(0)
W'=Fs

ing object, Th

Since
Therefore

But the distance covered in vertical direction i.e. equal to height ‘h’ and the
force F is equal to ‘g’

2 W=mgh ()
Now we calculate h’ by using the following data
Initial velocity of the body = v; = v
Final velocity of the body = v¢= 0
Acceleration of the body =a =g
Distance =S =h = 7

2aS = V@ - V2
2(-ghh = (0)2 - v2
-2gh = -v
Put the value of ‘h’ in equation (i)
W= mg.—-
28

W=
2
or W= 4% mp2

= . i ity v'is
Hence the kinetic energy of the body of mass ‘m’ and moving with velocity
K.E = Y4 mu2

TRE
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Q8.

Ans,

Definition:
“The potential energy of a body ata height

away from the centre of the earth the grauz'tational field is zero, is calle;
absolute P.E”. .
(b) Derivation of Absolute P.E:
In order to calculate the abso
that the force of gravity through out the displacemen
initial position to the final positio
On the other hand, when we consi
‘h’ as measured from the surface of th
Lal_(e the gravitational force as co
height. Hence we cannot apply th
the work done against the force of gravity.

CLASS : X1

-88-
Define Potential Energy- perive the equation of P.E of a body of mass ‘m,
lying on the surface of the earth.
Potential Energy:
Definition:
“The energy poﬁsvssrd
energy”
Mathematical Expression: e
When a body of mass ‘m 18 Lifted to @ height ‘D
then the P.E of the body 15
P

sit is called poten

by the body by virtie of its position is called potential
hy th :
against the gm\'iuuiunal field

E = mgh
is developed in it; this

Y
g the SPring againg

sotential enered
one in compre sSIN

Example:

If we compress a SPring, an clastic |
energy is stored in it because a work is d
the elastic force. 3
Derivation of thM energy at a
In order to derive an expression for the ,L’,ra\*uunu?al Pg‘_“ ;”” o riaAs
height ‘h’ (very near Lo the surface of the earth). Consk lfl a ;'un is possible
which is taken very slowly to the height ‘h’. The'very S0 mnc\{ is c‘qsai ;n i
only when the applied force on the body by an external 2gence3
magnitude to that of the force of gravity, L.¢
F=mg

The work done by the applied force is

W =F. S = FSCosb

S=h and 0=0
= FhCos(0)
= mgh (1)

W = mgh
Thus the work done on a body by app
gravitational force is stored in it in the form 0O

P.E = mgh

=

lying an external force against the
f potential encrgy-

Define Absolute Potential Energy.
Derive an expression for absolute P.Eo
gravitational field of the earth having ral

(a) Absolute Potential Energy:

f a body having mass ‘m' in the
dius ‘Re’.

‘h’from the centre which is very far

at which

{ the body, we assumed
t of the body from the

n remains constant.

lute potential energy o

e earth, e.g. in space flights we cannot

der problems involving large displacements

nstant. Infect, it decreases with ;h%incrcase ]
e simple formula of work i.e. F.S fo calculate
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To over come this g

¢ we divide the entire
displacement into g large number of small
dxsplax:}‘ﬂ\‘:'nt mtervals ang applying Newton's law
of gravitation .

fﬁcuhy,

from the surface of the carth in the
as shown in figure,

Now consider a bady of mass ‘m' from an initial
position A (or 1) to the fina) Position B(or n).

We divide the distance betweer & and B into a large
number of intervals of equal smay width Ar each.
e A s small, the force of gravity throughout this
interval may be assumed tg be constant.

The magnitude F, of the force }?1 ac

5= Gm‘Me

L

ting at the point [ is given by:

Where Me is the mass
distance of point | fro
Similarly the magnit

of earth, G is the gravitational constant and ry is the
m the centre of ea;

h. .
ude F3 of the force %z. acting at point 2 is given by

Gin Me
F,= _r_]_
E 2
The average force acung throughout the first interval
F=ftF
2
Where F represents the magnitude of the average force %‘, therefore
F=%F+F)
1| Gmnte i GmMe
2] R r
GmMe| | 1
=——( 0 1
2 |2 P

GmMe| r} + 2 .
ST B
LG
Since Fy—ry = Ar

——— (i) from figure.
n=Aartr

Put the value of ‘5’ in €quation (i), then we get
P UmMe (Ar +n )1 + rlzf
2

33
5

o Gue (ar) + 28 + 17 4}
2

13-
LG
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.(,mMJ -
| nJ
the body §
The above equation shows that Wiz s the work done in lifung the P
point 1 to 2

from
Similarly the work done in lifing ')“ {"""‘ from point 2 to point 3
|

Wy= G/n.\!rl~— - =

n "JJ
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Moo = Guited

tr, .-b‘ i
C1E] WOk Hrmse. b )

possitioes A, sor fis ¥ the applied force in 1ifting the Sody from initial
5 ] i postion | .
L we get

e -
1 A [ A
i 'vu\.’rl — 't 2miAd : *‘“l' . (,mNt’ 2 ] \
h nJ) \N s el 184
(1 4 ]
, WaGaMd < -m gyt J 1L ‘L"Ll
¢ SO T T firs, Tod
l X
efisre W = Guiktq s
r‘ '-l

potential e

TRY Wluch s represcnted by U of the body at the point
B o= PErL 1D Dot A
Hence the potennig Shergy of the body at the point A with respect o that to the
Bis a0 . w :
S 1)
Ue —\mm{~ - |
" 'l J
AU uMJ - l- Ql
\n &)
Y . | |
Al = GMemt —==—
\"a N
Where t} it B lies at an i

ifinite distance, i.e. ra = = the potential energy at
that point

8 zero, then

AU=U

4 ]
U=(P.E, )= CMens — -
\® n

i

U=PE, = GMen{O - l)
ody from

UsPE, = CMcnl[- l]

A h

GMem

Us=PE, =-

)
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r) in equation ) Q10. Der

Assigning an arbitrary value of i€ (F1= o cor
_G,A.{fil—l- poil
U= P.Euhv =TT, : " :Ogl;
; urface of t ;
Therefore the absolute P. E of a body of mass m lying at the s p mg
earth is given by o =
GMem (i)
PEw= e We
Re leve
Where 'Re’ is the radius of the earth; . 3 ative at o
And the negative sign indicates that the potential epe'rg.y;;fjicreases Z:yu.‘ ‘Q
finite distance i.e. the potential encrey is zero at infinity ¢ do
separation distance decreases. Ob
Thus : P.E
5 i earth
“The fact that the grauitationaljorce acting on the particle by the '
attractive” Th
. 13 %0
Value of the absolute potential enc! at a height rt:t"h’ = ™
An approximate value of the absolute potential energy at a heig % l",' (h << At
Re) above the surface of the earth can be obtained from the equation (Vi) P
for
GMem
=—— m
P Lo Re
W
GMent
PEas="Rer h ol
P B =- GMenl; ::
Rc(l P E;) tk
-
GMem hi (©
.
i Re Re
W
If

: nY! .
The expression (l + ﬁ’;) can be expended by using the binomial theorem i e
i

(a+bY'=d+n P

h et P 7 ot _h_l
(H%J —) D) (Rc)

-1
et
Re Re

Where we have neglected the higher order terms and therefore
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Q10. Derive work energy €quation,

Anss Consider a body of mass ‘m'
point P’ Whicrh Is at a hej

from the surface of earth, The bod;

a gravitational potentia] €nergy ‘P,Blg‘p::::ls::s

‘mgh’ with respect tq point ‘0’ lying on the

surface of the earth as shown in figure.

> of the

- at any
ses as the

Obviously the P.E of the body at this point is
P.E =mg (h - x).

his

This means that the valye of P.E is less than ‘mgh’ i.e.

. mg (h —x) < mgh,
Thus the body has lost P.E by an amount mgx. i

e (h < At point Pt the body is at rest so its k.5 i zero. During its downward mouiC;ﬂr.‘o

1 (vi) its velocity increases ang SO its K.E increases. We also assume that the‘:E
force of friction involved during the motion of the body thus the loss of P.
must be equal to the gain in K.E i.c, P.p i being convened into K.E.

1 s chole

When the body reaches just above the point '), its P.E is nearly zero, i.e. who
of its P.E is converted into K.E. Therefore,

Loss of P.E = Gain in K.E

In practice there is always a force of friction 7, say opposing the down Wa::d‘ nst
motion of the body. Here a fraction of the P,E is used up in doing work agais
the force of friction. Thus a modified form of the above equation 1s
Loss of P.E = Gain in K.E + Work done against {riction
Gain in K.E = Loss of P.E, — Work done against friction
mgx - fx

Or

Where 1" is the frictional fi

orce.
If %’ is replace by ‘h’ then

Gain in K.E = mgh - th
The above equation is called the WORK ENERGY EQUATION.

orem i e
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PHYSICS NOTES

“Th
Q1. State and explain Hooke's 1aw. e
Ans. Hooke's law: T tren iR ;zcc
Statement: ; ; rce applied, then the ha
*If the deformation of @ material 1S p:opﬂﬁw”“’ to the f ie,
material is said to obey Hooke's law . Sin
- ii.
In other words it can be explaincd as: - I
‘s di ortional to
“Within the elastic limit, the force acting on & body 'Z @;ﬂedg};g:f is called i Ex
displacement of the body (extension) from it’s equilibrium P Co
: A =
Hooke's law”. e
Expl ion: : : ing. The wh
Coz'lsigz!:ratfc:d:'1 of mass ‘m’ attached to a horizontal helical ,S,I;mf stretcheglzr !’0 ¢
system is placed on a horizontal, smooth s_grfact If the _SX; afnd then relensed in
compressed, a small distance from its equxl;bn\jzm 'pOSﬂ';i?’ s § ex
the spring will exert a force on the body which is given B} is
Foa-x ;h
= kx . e o X ¥
Where 'x' is the displacement of the body from its eql.llllbnu}': position and k' e
a constant, which is known as the force constant of the spring. we
n of Hooke's law.

The above equation is the mathematical expressio
The negative sign in the above equation, shqws that th_e force exerted by the o
spring on the body is always directed opposite to the displacement.

{4— x>0 F.<0 o

For example, when ¥’ is greater than Zero ()
as shown in figure (a) the spring force is to

X
the left i.e. negative. |—x
¢ vy
F,=0

When 'x' is less than zero as shown in ' .
figure (c), the spring force is to the right  (p) ‘ W ' W m x=0 s
x

that is positive. No doubt, when s

equal zero as shown in figure (b) the spring
is neither stretched nor B0l
compressed and E = 0 — F,=0
{c) i x<0 W
As the spring force always tends to restore *"x—: = e
! x=0

the original condition of the spring, it is
some times called a restoring force or more
correctly elastic restoring force.

ARAnarrmr Palay ﬂmMﬂ f"l?
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Q2 (i) Define S.H.M.
(ii) Show that the m,
is SHM.

otion of 5 mass attached to the end of an elastic spring

Derive the expression for its time-period and frequency.

5L de Simple Harmonj .
A Definition: ¢ Motion:
'Tglizr::t?k a;-( : for_th (oscillatory) motion in which the instantaneous dcceleration
is directly proportional to the dispiagoment of the oscillating body and the
acceleration is always directeq towards the equilibrium position, is called simple
Erithe harmonic motion”. HH & ’
i.e. acceleration g () displacement,

Simple harmonic motion is abbreyi
e N At Teviated as SHM,

S.HM: 2ssattached to the end of an elastic spring is

Q (i)
S

W

onal to the

e Exg}anatlon: ) - x>0 F.<0
Consider a block is at rest in, its (a) ‘ |
cqux}l:bnurp prosition On a frictionless surface | !
as shown in figure (b). If we app; s

ie whole force to displace the block to f}feyrizj;;: xat:r:}?iwn s _“

etched of in figure (a) there will pe 5 restoring force F T

1 releaseq exerted on the block by the spring and this (b) i
is direct_ed the block to the left. We assume i -
that %’ is the maximum displacement covered x z (]
by the, block, which is OPposite to that of the — 0

n and %y restoring force ‘F’. From Hooke's law | s
we have ) (© b E50 *

Fecdogl = " Sl e An
We know that, when a force ‘" is applied on a mass ‘m’, then the acceleration
1 by the ‘a’is produced. Thus from Newton's second law of motion.
. F=ma (i1)
0 F<o On comparing equation (i) and (i), we have
ma = - kx
= a=_k
m
k
ar=—= (B
m
. Since ‘m’ and 'k’ are constants, therefore
a= constant (-x)
aa-x
Acceleration g (-) displacement
Where minus shows that the acceleration is always directed towards the
X

equilibrium position,

ADAMIEE COACHING CENTRE
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n of:

Derivation for the expressio

a.  Time Perl )
To calculate the time period ety

equauon S.

[lation, compare the follo“.ing

k
a= —(=X)
m
and a=-02%
Therefore we get
_ ot x=—(=X)
m
w = \‘I‘"‘
or 1 [m -t (i)
o Vk
s r speed 'w'
But we know that the time period T and the angular speed ‘W' ap,
inversely relaled Le.
T= 43
o
1
Or T = 2m
(24

L 5
Put the value of — In the above equauon,
@

T = 27

q= '.’,7.\} 7
Where ‘T’ is the time period required for one complete trip.

Frequency:
The frequency is the reciprocal of the ti
e
i

or f= =

Thus from equation (iv) we have

f=

v)

o et il
2z \‘ m

(From the above expression, we can calculate the frequency in hep
Hz). i *

ime period, which is giveny

Ans.
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) Q3 Show that the motign of

i Projecti tion of &
parllcle.on the diametey =5 tjhe reol: of a uniform circular mo
3 expression for;
followmg

(i) Displac Ténce cirele is S.H.M. Dedr‘im dthe
ement

(iv) Frequency (v) Velocity (ii) Acceleration (iii) Time perio
Ans. Consider a point mags “m at

constant angular velocity ‘'

CLASS : XI

a point ‘p’ moving in a circle of radius 'xq s“h
. We call this circle as our refererice circle for the
moton.,

As the particle at point ‘p' rot

T Brojctioai ates along the circumference,

) e OP and the x-axis at
time (t = 0). This angle ¢ is known as initial phase
angle. We take this as our reference point for
measuring angular dj

of particle on the X-axis,
eed ‘w! an

€nce circle between the t-

Wo extreme positions x = £Xo.
i) Displacement of Projection ¢ i
In order to derive the

¢ , CXpression for the displacement of the projection ‘Q’, we
consider the right angle triangle OPQ, in figure (a). By using the trigonometric
ratio, we have, the following;
Cosec = &
Hypotnuse

Cos(ar + p)= 2
X,

o

By cross multiplication we get .
x = x,Cos(@r+ ¢) — U
ip.

Where %" is the displacement of the projection 'Q'.

It may be positive when displacement is to the right, while it is, negative, when
1 is giveny the displacement is to the |

eft and Cos(wt +¢) < 0. The constant angle ‘9"is
called the phase constant or phase angle.

The quantity (ot +§) is called the phase of the motion. ; f the
And ‘%o" is the amplitude of motion is simply the maximum displacement 0
particle, in either positive or negative direction of the axis of %’

ii) Acceleration of the rojectio:
As the particle 'p' moves doing the circle,
acceleration ‘ac’ which is directed toward
the circle along the line PO as shown in

its centripetal - : =i,
s the centre of P
figure (b). :

The magnitude of the centripetal acceleration is

v
a.=—
r

1cy in hep

From figure (b), the above expression, will become



CLASS : X1 /PH_Y_SE
98-
PHYSICS NOTES The
) (i)
Ve P
but v=Te
or Up = Xod
Put the value of p,’ in cquatjon (1i):
(x,@)"
a. =
a.=
s (i) > Be\f
a =X,0 : int ‘P r
et rticle at pol
Where vp = Xo» Tepresents the linear §peed olf ::fhiacomponem of the
Now the acceleration of projection Q is equa’ | feure (b), it is given by
acceleration along the x-axis and by considering 18
Base th
Cosb= /{)y)memxse Wi
a.l .
CosB=— (i
o Tt
ay = G Cos0 2
= I ation.
From equation (iii), put the value of ‘ac’in the above equ
u, = xo 0" CosB - 5
But a minus sign is needed because the acceleration, ax of the projection Qi
towards the left (along negative x-axis). Therefore,
a, =—x,@ Cosd ————— (iv)
s 3 i f the point masg
'O is left of the centre, the acceleration 0 :
When the projection ‘Q ch point, and the miny "

‘p’is towards the right, bat since Cosf is negative at SU

sign is still needed.

X = -Xo Cosf (
: T
Hence equation (iv) because ‘
v) I
T2 A ————
The above equation shows that the acceleration of the projection ‘Q"is <:1ir,~3.cuy
proportional to its displacement and is directed towards the centre of the cirgjs
Hence the motion of the projection ‘Q’ is simple harmonic motion.
I

Equation no (v) shows that the acceleration is maximum at the extreme

positions.

iii. Time Period: _
To calculate the time period of oscillation compares the following equation with .(

equation (v)
a= —£ X ]
m

~wwwR TN AT AT
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Therefore, we get

But we know that the tim 1 — :
related i.e. € Period T and the angular speed ‘o’ are inversely

2z

T=52=

1 by @
therefore T =g M o

Where T is the time requireq for one complete trip.
(iv) Frequency:
The frequency is the reciprocal of the time period, which is given by

1 p
= W

T 2z

ction Qg Thus from equation (vi) we have,
=
er\jﬂ
k
1 |k -
oint masg f= = \E (vii)
| the miny, From the above expression, we can calculate the frequency in hertz (Hz),

(v) Velocity of the Projection:

The speed of the projection 'Q' is the component of the speed of the point mass
‘p’ along the diameter AOB as shown in figure.

is directly Sing = Derpendicular
f the circly Hypatenuse

me But from figure

~: v

Sine@ = =
:
Ve

) Ux = vp Sind i (wiit)
ation wity but Up = %o ———

Put the value of 'vp' in equation (viii)

Ux = Xow Sing (i)

AMARMIDI M A AT ETRTLAY Y
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hat !
As we know ;,:»:9 - a7 22
sin 8= Vi- Cos™® oF et & :
Substitute lhc value.of Sin' 17 :
= Xol¥ S;rn'(i
= Xo) Vvl —('m'(? "
» ac
1
2:
T
P
T
W
V
Ve T b ! S
s maximum at the mean position , t

o .
ws that the velocity I
where x = 0 and is equal t©

The equation (x) sho

= {D.\/I/—’_
Ve o ;

v, oy

Vaur = Do
- () at tins extreme positions A end.

And the velocity is minimum (Vain

Q4(a) What is simple pendulum? .
(b) Show that the motion of 2 simple penflulum is S.H.M.
(c) Derive the expression for its time period and frequency.

Ans. (a) Simple Pendulum:
Definition:
“The pendulum consists of @ spheri
inextensible string tied t0 a fixed rigi
pendulum”.

ical bob suspended from a light, flexible an
id and friction less support, is called StTRpZ

AR IDT ﬁnA(‘“'Nr‘ {"ENT
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position, it begins to Perform i i
We “‘.11‘1 prove that the bob exe(::s\leelsa t;?; EOUOHA
providing that the ampity e 1 sufficiently small.

OWS tha

The figure clearly sh t, there are two forces
lum, j.e.

acting on the pendy

1. The gravitationa] N - :
downward. force which is acting vertically

e

P
Fo=F T

Now resolve the gravitational force If"c into two components.
The parallel component of force

, whi f the string of
pendulum, which is given by g sidng thgggegiatine
(Fe)=mg cos g

The perpendicular component of force. Which acts perpendicular to the string
which is given by

(Fg),= mg Sing

Where 'm' is the mass of the bob.
Since there is no motion along the string,
Position o the string is zero. i.e.

(Fo)z =0

the net force acting in the direction of

Hence the magnitude of the net for

€e acting on the bob is
Fret =mg Sing

@)

gCosd balances the tension “T". This force is the
sponsible for the oscillatory motion.

Because the component m
end restoring force which is re
In figure 3, is the distanc

€ through which the bob moves along the are starting
from 'A".
Thus we know that the are length is
S=rp (i)a
From figure (iii) 8= X, r=1
) Therefore equation (i) becomes
flexible qpy S=18 (i)
alled Stmple According to Newton's second law of motion, the net force is
net=F = ma

(i11)
On comparing equation (i) and (iii),
ma = -mgSing
= -gSin#

we get

(iv)

TR[ A“AM]FF M A falssaSal —
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www.igbalkalmati.blogspot.com ;U &




CLASS : X1 PHYSICS
102~ Y
PHYSICS NOTES the Jcoeleration Are ihway, I we
hat the foree and henoe HF sct
The tiegative sign ahows that oo will ¢
dirceted towards the mean posstion
If 0" Is sufficiendly small, thes
Sind=0
" {10
But from equation ()b, o is equi’
x
-
¥
Thus Sind = -
Put the value of Sin¢n equation (vl
¥
a=*gq:;
by vl
a - ~ ¥
eleration due to
Where ' in the length of the pen m and I.B ?’:’ “nkn‘ be written as i
gravity, (g/ ) is a constant, T above equabon « .
= constant (X}
aa-x ' et s
fulum is directiy )"""n""”n""! R

ds its mean position Hence it proves thay
“" S‘ H.Morin other words, the simple

Thus the acceleration of the penc
displacement and 18 directed towar
the motion of the simple pendulum

pendulum executes S H.M.
aves in a stretched string:
the other 1s in our hang .

Formation of stationary wave
Consider a rubber cord whose and end is ﬁxc(‘i while L hoves; toward
we wiggle it from the end in our hand a wave is set up ¥ h“‘ xth. 1t 11;0 W d.\' r‘us
the other end. If ‘we stop the motion of our hand we “'”1/5“. [(h(. wig ,]”-(,
which was set up in the cord subsides. If we go on jncreasing ; f‘gv 12 We
en if the motion 0 the hand ig
loop (Figure).

will see that at a particular frequency say frev:
stopped the cord will continue to oscillate in on¢

This wave is known as standing or stationary wave because no wave, moving

on the cord, is visible,




ASS : xy
1 i 1f we increase the ‘“&Khng( : ~
© tlwayy set up, unless freque Hency bevong

Y of the 1,
will oscillate in twe o

CLASS : X1
Ji. the stationary waves will not be

OHOD O the hand s 2fy. This ime the cord
P s showy §,

n figure .
Sxm;l.arl_\-l;x :hr: w‘ka'.lm}g h.cquenw 1S 3f4 stationary waves are set up and l};‘e
cord oscillate in three oS (f) q - nfs the
cord will oscillate in 1u«ps{’ (figure) 1n general o wiggling frequency is nf;
Nodes:

Pomnts where the displace

maximum are called nn)dt:‘.cm of the particie RASEO LT SR
Antinodes:

—Pr—umu where the dis;
called antinpdes
Transverse stationa -Waves in a stretched string:

Consider a string of length 7 '\\'hxm stretched by clamping it at two
ends. It has tension T now w :

© study what happens when the string is plucked
at different places ang then released,

Placement iy FHXImLUm but the tension s minimum are

| i.  When Plucked at its Middle Point:
If the sSiring is plucked at its i
middle point ang then released,
set up

in the Siring moving
directions At

Pluck it hiere

ves thay
mple

tring vibrates .
A

m one loop lFig\.\rc). If f; and A1 be

ur hang , the frequency and .

avelength of
owards either of the waye Tespectively,
wave then from figure we see that:
2ling we I=A : es set up in a
hand i 2 Stationary waves s P
41 =21 stretched string with its two )
clamped ends as nodes and the :
centre as an antinodes, are shown.
If vis the speed of either of the component waves, then
v=fid,
v=fi2l
or s ,‘—1 (i)
i : . slocit
If m is the total mass of the string, then it can be shown that the veloeity
vof the wave along the string is given by:
va [T (i)
m
Putting the value of v in equation (i)
1T xi
1 == |— 111
moving fi= AN (iid)

AMAMIDLED MM A ST TTRTAY nr\rrwRE




vibrating it
two loops

s () and (iv)

g equati
v e

e/}
iii. If the string is plucked fr

In this g will vibrate in
three loops. From figure, we an

om one sixth of its length:

see that

or B e
also y= fA Position of nodes ang
antonodes in the

Stationary waves when the string

vibrates in
3 loops

Putting the value of 23

21
oF e (v
2 e
Comparing equation (i) and (v) we have:
f, =37, ) _ (vi)
< v .
since — = f;

CLASS X PHYSICS
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Lengt
uarter of it
ii. If the String is Plucked fro® oneQ T e of the compo!
If andd Az be the frequency and wavele? Pluck it hers 4
Wayes, then from S
sce that
C.
Q6 Des
cor
' quartes of its Jength, stationary Ans oA
wiven re se( tp with the String thr
i 2

F
T
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-ASS - xy ===
=== __

ngth;

ponent

ked from Q6-

5.
ANOnaNy a5

NE

nodes ang

> SYFII}g

<10s.

then the nr‘qurnw;’::l:;\hm i the string iy mage 1o vibrate i lpops
ST e, *eh the atationary waves will be set up inghe

S =n

% frequencies L€ L bs known as tie fundamental and

&te

Afe the tntegral multiples of the fundamental are known
CS ar hnrmumﬂa.

CLASS ' X1
Fhus we can Rtner

The lowent of the
the others which
as gverton

€. Sononmeter iy used in

: the laboratory tg study such vibrations, because
sonometer iy the IBrUmen) i 1
frequency of g 1

= % hich is generally used ta determine the 1
trings Hning fork and 1 verify the laws of transverse vibration o
aATing 3

Newton's formula for the ed
As we know that, the Sound wayes Are compression waves, which propagate
through a compressige medium, such as air, ;(mc speed of such
[.“n,p:rss}rmul waves depends Upon the compressibility and the inertia of the
medium. The compressibility means the elastic propcr-w (elasticity) and inerta
of the medium means inertial Property (density) of the rhcdmm The exact

n for the speed %' ig given by: )

R 3
Ve |Clastic properly -

¥ inertial properly ]

und waves:

Where 'Eis the elastic property ang ‘P'is the inertial property.
For solids:-

(thin rods ang wires)
The elastic prope

Tty is equals 1o Young's modulus, Y’.
[“ = ). = ,\;’V'L‘\".'
longitudina) Strain
EaYe Force per unit Area

B Change in length per unn_lcng—lh b
For liquids & gases:

The elastic property is cqual to Bulk Modulus ‘B
E=Be stress
Volumetricstrain
x Force per unit Area
E=B=
Change in volume per unit volume : ]
Thus the speed of sound in air can be calculated by the following formula
Y
v= |2 0]
\p

The above expression is know
waves. In air, the sound w:
rarefactions.

n as Newton's formula for the specd of;ound
aves move in the form of compressions an

. : & *d 35
Since, it is explained that, the Bulk Modulus B, is the ratio of the change it
pressure AP,

\TTRE
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ncuona! change 1 ¥ | —

r ng It
(force per unit areal, 10 the resulting

5P
B= 5 3
¥ e v. The catio (AP/ Av) alway's, negay,
Here 'Av' is the change in original \'(:lU:;,d vice versa This shows that ‘B’ iy ty
because Av decreases 83 AP inereases ¢
always positve
Laplace's Correction: ¢ obtained 01 the assumption that 4 Whe
The Newton's formula in equation e at constant temperature. This klnf
compressions and rarefactions ake place # Jy we can say that, according S
process is called {sothermal process or 5'"::* sre and volume to the final ! |
= . . § h air presst s Biis & Whie
Newton, sound waves ravel through & % ulk modules B'is equals
pressure and volume under this condition the B 10 of it
pressure of the gas I
Therefore = ‘
P Ca
e=\y . o We
orrected by Laplace: According to Laplace When 5 Cor
Equation (i) was later on corrected DY ses and when it is rarefied, th el
layer of air is compressed, the tcmpcra!urt_" ,s so rapid and the C(_)mpx:cS ¢ =
temperature falls. The motion of su_und e c;w temperature does not re :S'.(”'d
and rarefactions are formed 80 rapidly, ma&[‘h‘s means the process is nomdln
constant and Boyle's 1aw is not upplmable. lssionc and rarefactions oc ore
isothermal. Thus according to Laplace Compmt ﬂow.inw or out of the sy itk
adiabatically (A process i which heat doc3 'nonot equal to pressure ‘P’ f351c.r“’
For adiabatic, the Bulk Modulus of the gas lih L Utitjs Sc
equal to y (Gamma) umes the pressure P’of the & Me
B=tP
Now equation (i) becomes
e [ —_— (ii)
Ve
specific heat of gas at constant pressure ‘Cp' tg To
No

Where ‘' is the ratio of molar
the molar specific heat at cons!
led the Laplace's correc

The equation (ii) is cal
If we use the ideal gas law, 1.€.
PV = nRT
nRT

P S
Put the value of 'P' in equation (1)
v nRT

= |——

v\’PV

tant volume 'CV"
tion.

But we know that
p;m
‘v

- wwmw s A ATTTATY TN
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Therefore the abaye Cuation becomes

ya [ IORT
J%.. %

o
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\! "
n
M = mass per mje.
Vo [’k;r

Where m/n =

A
Where ‘M'is the molecular mag,
of moles ‘R'is the universal ga
is the temperature EXpressed

Calculation of speed of sound at 0°C: i

We can calculate the velocity of sound at in air at 0°C. We know that air

Consists of Approximately 809, of Nitro

calculation we make the following data
Mass of nitrogen = m = 28 amu
Mass of OXYgen = m = 32 a.m.u

7 =1.40

R=8314 J/mole - k

T=0C+273=273k

O ber
S of the gas in units kg/mole, ‘n’ is U;"_;:‘X;‘d e
S constant and has value 8.314 J/mole
on Kelvin scale.

gen and 20% of Oxygen. Hence for

Solution:
Mean molecular mass of ajr is

80 20,

M= 28x—_ 4 32x—=—

100 100
M =2240+6.4

M =288 gm / mole

To convert 'gm" into kg divide 28.

M = 0.0288 kg/mole
Now the velocity of sound is:

8 by 1000

ve |RT
M
; 1.4x8.314%x273
- L4x8314x273
V 0.0288

‘ (3177.6108
"=\ 00288
v=4/110333.7083
v =332 m/s at 0°C
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m erature

Q7.

Ans. Charact tics of mus - by the .
cteristic es can be d,shnmushcd from on¢ another by the ful]m\]“?

T’:
PR ¢ -
Speed of Sound At An Tcrd D i air oA be obtained by
%', the speed 08 77 4 of 10,000 ft

At any other temperature -
: 7 For exanmple at an altituc
e 223K, therefore

multiplying this result by
11 5O#C or =<

bot

{3.05 km), the temperature, 15 &
I

w332

\

v .:;;.\;::

= 332%+0 g168
v= 332x0 Q037
¢ =300 m/s
What are the characteristics of musical sound?
jcal sound:

Musical sound or ton
characteristics.

I Intensity (loudness)

i Pitch or frequency

i Quality I
s

Intensity of sound: }
The amount pf sound energy falling on unit
area of a surface held normal to direction of
propagation of sound in unit time is called
the intensity of sound. It is denoted by I

Formula:
Mathematically intensity of sound is given by

T
E = sound energy

Where
A = Area of the surface
T = Time

Unit:

or watt/m?2.

In MKS system the unit of intensity is —
m° —sec

Loudness of Sound:
The magnitude of auditory sensation produced in ear by sound is called

loudness of sound. It is denoted L.

Weber Fechner Law:
This law sates that loudness of sound is directly proportional to the logarithm

of intensity, i.e.

L a logio I
) L = K logio I
Where K is a constant of proportionality and its value depend upon system of

units.
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. Intensi Level:

) The difference in Joy,

i by sound, is called inte

:::;“l of ‘l“'u Sounds where one sound is faintest andible
Sy leye),
Formula:

-
If the intensities of the twg &
respectively, then ounds are Tand I, and loudness Land Lo

level, we o e
lnlchsuy el % :\LL wWe can write
= Klogio 1~ K logo I
1ntcnsn.\- level » | logio 1 )
r ——

Where I is intensity of any given sof .
sound which is considered as 1012
The unit of intensity level iy ‘bel’
irahm Bel

Bel:

If the intensity of sound is 70;, {ten times of L), then the intensity, level of the
given sound is called “one bel”.

i.8; Put I= 10, in ¢quation (i)
Intensity |eye] = 10/,

und and [, is intensity of {aintest audible
watt/me:

followip, after the name of famous scientist Alexander

K logm

) ; =Klogio 10 = K x|

If we measure intensity level in bel, then K = I Thus

Intensity leye] = 1 bel

Deci — Bel:

It is a smaller unit of Intensity level and is defined as:

ldb = Lbel
10

Note: ‘db’ stands for deci-bel.

Audible frequenc range or frequency response of ear:

An average human ear can hear
those sound frequencies which
lie between 20 hertz and 20,000
hertz.

q If the frequency of sound is higher
than 20,000 Hz. It cannot be heard,
Sounds of frequency higher than

. 20,000 Hz, are called ultrasonics,

arithm The sensitiveness offs with age.
Children can generally hear of
20,000 Hz while elderly people
cannot hear anything above

tem of 15,000 Hz;

~0<Or gq~.3."?‘ )

[\ NMAMIER ' A hUIMﬂr«DTTRE
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different frequency

b t in
is different v range 2000 to 4000 H,

he frequen®

average human e
tive in &

st sensi
ich we cannot hear.

ow wh 3
vhich we feel pain rather thay n

The sensitivity of an
nsity Jevel bel
< above whi¢

ranges, Normal ear is mo
There is a threshold value of inter
f intensity

There is also an upper limit O
hearing

Pitch and Quality of sound:

+hich & shrill sound can be

Pitch of sound: by W
The property or characteristic of sound )'(ch of sound-
distinguished from a grave on¢ is called PUCR & B equency, the higher the
It depends upon the frequency 1€ s grcz;:lll—cr.lthe pitch.
ller the Fequercy r:‘;dsx:!n and birds et are of high pitch,
! f low pitch.

pitch and the sma
The sounds produ
The sounds produced by &

ced by cats, rats, €
san, dogs, frogs are O

t can be assigned to its

Quality of Sound: ioh

The property or characteristic of sound by Wi

source is called quality of sound: oduced by @ certain SOUICe is wel|
> dness produced by

. whic. pote pr
nd by W hich a ppx[Ch nd lou

The property of sou
he note of the same
f sound.

distinguished from u _
another source of sound is called quality ©
uality of sound de ends upon the followiih factors:
ends upon 2

The quality of sound dep!

the wave-form of the resultant and

is controlled by the number and @

relative intensities and phase of B
harmonics that are present, the Resultant
resultant wave forms as shown in wave from
figure have different effects on the
ear though they have the same
pitch and loudness. They will,
however give rise to notes of
different qualities.

Due to quality, of sound, the sound Resulty
e g
wave froy

Produced in piano ear easily be
distinguish From sound produced
on violin even of both sounds are
same pitch and loudness.

What is the principle of superposition of waves?
Principle of Superposition of Waves:

"When two or more waves in the same (linear) medium travel the net
displacement of the medium caused by the resultant waves at any point is eqyq

to the sum of the displacements of all the waves”.
We BPPI}’ Fhe principle of superposition of sound waves to two harmonic waye,
travelling in the same direction in a medium. These two waves are travelling ;;

the same direction in a medium, The two waves are travelling to the right ang

—_— i ~wrTAT ATIRITTID D
www.igbalkalmati.blogspot.com :U‘/r..'.JsQ'{;.TEL ey Say
- = T o

Resultant waveform when two
Waves are combined
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have the same frequcnny,

Same amplitude
in phase; we can CXPress their individuaj
Y= A.Sinks ~ r)

Y2 = A, Sinlkx ~ gr — ¢)
Hence the resultany Wwave function displacement is given by
D= ) e i
¥ = A, [Sin (kx
¥ =4 [Sin (kx

and same wavelength, but the differ
Wwave function displacements as

o

ZO01+ A {Sin (e = oor = )| i)
= O0) + Sin (kx ~ wi=g)) — G

Since we know that, according to trigonometry,

Sine+ Sinﬂ='2Cos[°‘ = B) Sln(u : B)

1 2 2
Let 0= hx - o

And B=loe— i

Therefore equation (i) becomes
resfonflesotacn ) o, fhece er-ol]
Y='A‘_,{2Co{!&m}:s; wn
Y= Ao[mos%so{i“i‘;ﬂ?_in

Y= Ao[zc(:sism(%’“ = 2018 i)

g 2 2
¢ @}
=24,Cos ~ Sin| k- {tis
Y X 032: =0 5

5 y g €
From the above equation, it can be easily seen that the resultant wav
function Y’ is also harmon

ic and has the same frequency and waveleng‘;‘::d
the individual waves. The amplitude of the resultant wave is 2A, Cos 6/
its phase is equal to ¢/2. If the phase constant ¢ is zero.
Then Cos §/2 =1

And the amplitude of the resultant wave is
Y =24,
This means that the am

i 3 that of
plitude of the resultant wave is twice as large as
either of individual way,

€ having the same wavelength.

In this case, the waves are said to
interfere constructively that i.e.

o
the crests of one fall on the crests 2
of the other and troughs of one fall 3
on the troughs of other. When two = &

sound waves interfere constructively,
then loud sound is heard.
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| constructivé int
(AP
Cos : o
oxo,zn,:m,um. -
(or 8N’ odd multiple of 7
Ther

In general

Or when
When n is an integer .
. ns
On the other hand, if ¢ =7 radia
Z=0
Cos 5 =

Then
inlerfernedee

destruchive

And the resultant wave has ?
amplitude everywhere. In |
the two waves are said to 11
is the crests ©
one wave coincide Wi
of the second wave and vice versa,
and their displacement can(;ﬂl“f:ves interfere destructivcly,
every point. When two soun

is heard.

Pressure. |

Whe
func

then no soun q

2 rou;:::f;ﬁom ofa stretched string.
The

Q9. Write short note on th
1. Sonometer and laws © Acoustics
2. 3. A
Ans. 1 g:::;meter and laws of vibration of 8 stretched string,
Definition: determine the freque 1.
i i hich is generally used to det : quency of 5
It is an instrument W t:l:?a:fsng +ransverse vibration of strings.

tuning fork to verify
ic force having frequenc
Y cqua i,

Principle of working: -
ted by small pero

Y the Strings the phenomenon of resonap

n the string. e

If a stretched string as excited ;
quantised frequencies 0! L1
ace and stationary waves will be set up o

any of the
will take pl

Construction:

It consists of wooden box over which
a steel wire is stretched. One end of
which is fixed to a peg and the other
end pusses over a pulley This end
carries a hunger on which slotted
weights can be slipped to vary tension

in the siring (wire)-

Wt
SO!

€

aced below the wire. )
the wire on the box in order to

Two sharp wedges are pl
A horizontal graduated scale is fixed below

measure the length of the wire. Th
Laws of vibration of a stretched string: 1m
AI} the laws of vibration i.e. transverse vibration of the siring can be verifjeq} €0
using sonometer. If ‘L’ is the length of the vibrating segment of the string Eﬁa‘ m
the tension and ‘1’ is the mass per unit length of the wire, then the ffequ:: ¥

produced in the string is "

S Wal 6 6 6 N AN & "D Nk MY

-
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v
f‘ = L 3
ey ST | -
V= £ :
e
Therefore equation (1) becomes
ne [T
“ TL\F
M (1)
Where ‘n’=1,2 3 3
Soun TR S s 1.e. fre i i i fthe
d fundamental frequency, and T o e
v=|T :
7 1s the speed of the wave:
The equation (i) shows that
ing:
e i. The frequency Produced in the string for a given tension is inversely
proportional to its length, i.e, /al
ii.  The frequency varies directly as a square root of the tension, i.e, faT -
cy qu,,;.nk il The frequency of vibration varies inversely as the square root of the mass
SOnane,

PEr unit length of the string, i.e. fal‘.

v
2. Beats:

Definition:
When two bodies (e.g. tuning fork)

having slightly different frequencies are
sounded simultaneously,

the periodic alterations of sound between maximum
and minimum loudness are produced, which are known as beats.

sitn] Principle of Production of Beats:

The two sound waves from two sources of slightly different frequencies
interface constructively as well as destructively, When they interfere

. constructively max. loudness is produced and when they interfere destructively
verified minimum loudness is produced,
ing, P
equency

[A ™ A ll[l'li‘l]‘ /' aVWWaitne SPa nn\TTRE

o mw A il e e
www.igbalkalmati.blegspot.com Zg,;'/r_'-ﬂg}*g.l.’..r.'_i,;__r‘:f
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oduction Of peats is special YP€ of interference — f
E I

Hence we can say that the pr

forks

Production of Beats:
ration tuning A and
al distances from the ear.
v w3z "\
oar

J

Let us consider two vib
and 30 Hz respectively placed at equ

i Let us suppose that @ certain,
two forks are in igh
of both the forks ar¢
are thus sending comP.
compressions Wi

T \';ths a loud sound (max: lou

- hen t = % sec, the fork A €0

movin
ressions-
e ear 10

vibrations and B completes
The fork A is compression while B is 5€
1] cancel each other and no o
|
=

rarefaction. They wi
- sound (min. loudness)
. Whent = % sec, the fork A an

vibrations and15 vibrations respec
pressions

) is hearc.

the fork are sending com
thus a loud s0

reinforce each other and

(max. loudness) 1s heard.
iv.  After t = % sec fork A will comple
and fork B will 222 vibrations: A
fork A will be sending & compressio
B \fmll be sending & rarefaction. Thus
(min. loudness) will be heard.

tume

phase j.e. right hand prongs,

g towards right an &

ese two

1l reach at gether and L.
dness) is heard. 2

P
7Y vibrations-
nding ] y

d B completes 16 | A y

tively. Both L 12 820

which B : %

und ¢
1)

te 24 vibration | A
3

¢ this instant
1 while fork

plete 37 vibration

nd B of frcquencics 32 Herty

v. After t = | sec. fork A will com
Sand fork B will complete 30 vibrations. Both
F lese forks will be sending compressions an 7 5
oud sound (max. Joudness) will be heard- B ‘|y vggi
=
Conclusion:
nclude that the number of beats per se
cong

il;r:;z; :Jb?vet;llustration we can co.
o the di
ol difference between

Formula:
fi—f2 =n = No of beats
In general fi =fzl

the frequenci

es of the two forks (soundin
g

PHYSICS !




OO S X] PhY22E

CLASS : Xl
ference | Graphical Reprege

! Beats: Rfation of Beats or Displacement Curve for

The phénomenon of beat:
Hertz ' curves of sound waves. ‘: :g:‘ E;uundcrslogd by

sotnd waves are plotted aggin e
e seconds. If both sounqg p‘_g:ggst time. The toral
displacement of the particle gate alon;
b i S of th,
@ graph it can be seen th,
()
—

. Y considering the displac%no[
T€ as given below, the displacements of*
extent of time axis is 2

2 the same line, then the resultant
give rise to beats, i.e. From
time, this variation in

¢ medium wil]
at . .
amplitude give rise to .amPl‘tlfde varies with

— | ) 'ﬂ

{e) (c) ‘ j—’
\\ — .
: b B 0
@ Uses of Beats:
Ll .'12 ggczhzfrm;" cnon of beats is used in finding the unknown frequencies.
Ni‘ l © 7150 used in tuning the musical instruments.
% } 3. Acoustics:
! Aosr':l): gfh:?},gr;’:lcl; Onﬁnue&;’h"eCede from its source until it is converted into
¢ S ¢ energy. en a s i
=5 :)-[ material, some of the sounq ound wave passes through a gi

“Wave energy is absorbed and converted into heat

energy. That is, as the sound-wave ener

increases the motion

: gy strikes the absorbing material, it
> dd of its molecules. This increase in molecular motion
o appears.asiadded.heat energy. Porous materials are effective sound absorbs
nding because they contain man

pecat . Y packets of air whose molecules can readily be set
into increased motion,

The gregter the conversion to heat, the greater the absorption coefficient. The
absorption coefficient of g given material is the fraction of the sound energy
that it will absorb at each reflection or transmission. Some materials have low
absorption coefficients, and sound waves pass through them are reflected from
then with little loss of energy. Other materials, such as sponge rubber, rugs,
draperies, pressed plant fibers and porous felt, are good absorbing materials
and are used commercially for such purposes.

Materials with a high coefficient of absorption are of importance for the

acoustical treatment of rooms and auditoriums. An auditorium is said to have
good acoustics when speech can be heard almost equally well throughout the
space, without troublesome echoes and reverberations. The podium and stage

f‘ ™A Tli‘li‘ N ANTEERT Y nr\nerE

www.igbalkalmati.blegspot.com ;
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ected out into the ayg;
len,
Ce

are PrOICTE  and wal
ceiling and walls of
thc 5
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should be so designed that sPeC h:d..oe yom the
and ot “lots” backstage: Multiple €€ will be acoustically “dea”, a o
should not be entirely absent 0F the a7 n air. On the other ha;xds ifthe ™
speaker were addrcsémg a crow! m.lh!‘ ¢ too long & time, the echoes "
multiple echoes (rc\-crbcralinnsl pers! er will arrive at the listener’s ea o
previous syllables uttered BY the SPCAT oxt syllable. Music, too, can T Just
time to interfere With the hearing of the T F be; &8
adversely being excessive reverbcrauoﬂ
st be considercd in designing
eIl ; tor thal must % - Y

Interference is another fac“‘,m e variati ns may be minimized by a g,

e fthe auditoriurm and by having “c] Opey

ry architectural can?

terferenc
sions &n

auditoriums. In
overhangs

choice of the dimen

lines, free from pillars,

embellishments.

or following possibﬂities:
and the source is at rest,

and the listener is at rest.

d listener are moving.

What is Doppler's effect?
Discuss the Doppler's effec’
i When the Jistene
ii. When the source is mo
iii. When both the source a1

Doppler's effect:

(a)
(b)

Definition: ; :
When a source of sound or & listener, OF both are in motion relatiye
the medium (air), the frequency and hence the pitch of Llﬁp sound g ©
heard by the listnerl, is in general not 'the some as when listener ans
source are at rest. This phenomenon is referred to as the DOPpler-sd

Effect.
Doppler’s Effect for different possibilities:
e are three genera.l possibih'ties to discuss the Do
pplers

Obviously, ther!
effect, which are explained 2 follows.

(a)

(b)

d the source is at rest:

bilities that, Cithér h

source or the Hstene:‘
1§

When the listener is moving an
In this case, there are two different possi
listener is moving towards the stationary
moving away from the stationary source.

e the listener is moving towar

{a) Suppos
as shown in figure-
is o and the source emits
a wave wi
With

Suppose its velocity I
frequency y’ and wavelength 4 = V/v. The figure sho
several wave crests separated by equal distances i,e WS
waves approaching the moving li’st.erln)at %

T

wavelength). The
have a speed of propagation relative to the listener (v
*+ Vi,

i

ds a stationary soy,
ce
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The frequency ‘v'heard by the listener is
Frequericy < Velacity
ey Wavelengiy o
o atey, 0
= T
But we Know that

v

~

T
Thus €quation () becomes

V4y
V=0

v’ :(.‘1.{. v_")\)
v v
v
v =(\ + -"}u
v
V.
O =04 (41\)
v

t
; s source at rest,
Therefore, the listener is moving towife d;izher S
detects the larger frequency an_d he_n e
Consequenﬂy. the change in pitch in

i sSource
e stationary
Similarly, a listener moving away from th
hears a lo

istener is
T pitch and frequency detected by the li
we

vV
u':(l -—°)0
y

AT nnTTRE
AIER OO A Yy
/\DAMW

&7

i teom /=
www.igbalkalmati.blogspo
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p— holding when the source j
oS e gme:;lcmisﬁlm and observer is mOvir:: :15 al e
with respect to 2 "Ou@?

it, 18 given by y
o
vk v
r ( ¥ )

g

o= if.‘/“‘ b}

v

sign refers t0 the mgtion toward the sq
he motion away from the Urcg

sourtg

Where 0SItive
P sign refers to £

and negative
ii, When the source is moving and listener is at rest
der the cas when the source is il motion 42
d, v towards & stationary 11515,158‘“13
T as;
in

Now consi

(a) - cons!
moving with @ speed,
figure-
d by the stationary li
ests detecte y ry listener are

The wave, cr
closer together
of the outgoing

pecause
wave resu
i.e. the wavelength measured by the listener is shq
than the tru€ wavelength ' of the source (A’ < ). If thl’ter
speed of the source is 've and its frequency 'v', then g 2
each vibration it travels @ distance Vs /V- Urin,

the source is moving, in the g;

ing in a sh ; teck

iting in a shortening of wavelenc‘lbr
Bth

9

Thus the wavelength of the sound arriving at the listep,
€r al

rest is
¥y

==
v

< |

3=y vs) i
v

°e—>

the frequency of the
the listener which

d and is given by

Therefore,
sound heard by
is at rest increase
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Put the value of j rom equation (i) in equation (i)
Wi Vo ~
V= :
U
e s 5
T
. V=vg
Pl b
—_—
¥ =V
—
v
__ v
V. vy
ZSOU"CE =
e
- =Y
Vs
Test, v
v
on ang
“ner g The aboy

€ €quation indicates that an increase in the
frequency of th,

€ sound heard by the stationary listener.

- &) on the Other hand, if the source is moving away from meat
€ direg Stationary listener, the wavelength of the souqd arl"xvlr_\g a
avelep, iy listener is greater than the true wavelength % e (V> ) a‘x;v
gt the listener detects'a decreased frequency which is given by
;horter 4 oy
f the oo =
n during .
0
sten v'=
g ap V\A
Y : |
NG Where the minus sigh refer$ to the motion of the source -
2\ towards the stationary observer and positive sign mglcawer
N the motion of the source away from the stationary obse
I \ j in the
9' m When the source is at resti.e. Vs = 0 then no change in
/j / frequency of sound is observed i.e. v/ = v
% =1
:'/5&'/ iii. When both the source and the listener are movin

(@) 1f the source
Joining the
frequency

and the listener are approaching along &henhz:re
two in the direction towards f:acb other, the:
heard by the moving listener is given by.

ro vy,
wi's v
s \’J

RE ADAMIER COAcinve covepp
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relocity of sound wave.:, o' is the e .
where V'18 ‘se, ‘5 the velocity of source.

d Vs 15 %

VQIOCiu‘
Yoy
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and the listener are

- urce 4 Miou:
: dj i e 52 ine joining the tw Oy
(b) Onthe orhz.r::r;zhcr along Q’C,h::i"sm ing the two, the, ;“
gHor rrZThc:ard py moving e 3 IM
frequency : =
1(a) Wha
Y, (b) EXP
ve two equations a7 expressed ag Ans. (a)
In g¢! : Whe
am
SHN
part
ot heard o1 earth?
X the sun ar¢ 2 ; the
Q11. Why explosion taking pisce & petween the su7 gad the earth.)As the soy, . wav
Ans. We know that there is @ vaC:Ul’;’" vacuum, SO we cannot hear the sounq
waves can not travel through th¢ the sun-
produced by the explosions going O Sp!
’ rse waves. Inc
the

al and transve

Q12. Difference between Longitudiz :
Ans. sph
= : 7 s Transverse waves sk

Longitudinal wa& | e waves in which the particig &

« The waves in which the particles of the medium vibrate perpendicqy. !
the medium vibrate parallel to the to the direction of propagati 1culy,
direction of propagation or-waveg waves aré called transverse (v):;or %l—i
are called longitudinal waves: aves consist Veg, &
* These waves fonsists of ° zr;is:h‘;é\ e copgish ol creus ang fro
| C;mpressions andLLarefacﬂorll:rof . Light waves are the example of .
C ound waves are the examp: se waves.

\‘ longitudinal waves. frafisve ray
alv
(b]

i.

il.
Fi

th
t
by
A

[

1S

S

al

P!
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Rns. (a) Wave fronts,
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CHAPTER # 9
NATURE op -0

1(a) What are wave fronts?
(b) Explain Huygen's Principle,

Whenever waves pass through,

a medium, its particleg execute “1-
SHM. The path (1

: el e
Ocus) of all the o Y e

particles of the mediym having . .1::

the same phase is known ag \. 5

wave front,

Spherical Wave front:

Plane

: wavg front
In case of a point Sources of light
the wave front will be concentric
spheres with centre at the source
S. Such a wave front is known ag )
spherical wave front, Lo

Dizlsace
Plane Wave front:
Plane Wave front:

At a very large distance fr

om th
front will become plane

€ source a small portion of a spherical wave
Wwave front,

The direction in which waye moy;
ray of light means the direction
always along the normal to the

(b) Huygen's Principle;
1

t has two parts: -
i, Every point on a waye front can be considered as a source of secondary
spherical wave front,
ii. The new position of the wave fro,
a plane tangential to the second

B S a
€8 1s always normal to the wave front. Thus

In which a light wave propagates and it is
wave front,

nt after a time t can be found by drawing
ary wave-lets.
Figure illustrates two simple exam; 2
the plane wave front moving through medium as in Figure (a) At
t = 0, the wave front is indicated

by the plane labelled AA'.

B

According to Huygen'’s principle, >

each point on this wave front ow e T =
is considered as a point wavefront]

Ol New
Wavefront iy efrany
source. Only a few points on AA!
are shown for clarity. Using those i )
points as sources for the wavelets, A B

=0 <
we draw circles of radius 'ct, (@)

; : sider
ples of Huygen's construction, First, conside

wavefront
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r 12
where '¢ is the specd of light :nd ;
¢ is the ume af propagatior, ne tange
one wave (ront (0 the “?’“' TT:IC g]:. Figure (
parallel to AA" In 2 similar mas
spherical wave fronts.
Q2(a) What is interference of Hs”ff ence of 1
(b) Give the conditions of inte etf
Ans. (a) Interference of Light:
Definition: { the same frequency combinj
=— ore waves © R 7 ing
The phenomeno ;,’r:mrbanw any point iS lll1clla1§eb;a|c o ch(?r
form a wave in W e . Ang waves at tha points.
?zm ormfc distur 1€ < is general fcal‘izc of all types of T
e interference P raves elc. <
such as sound wav easy to observe be,
But the interference € Cals,
of short wave lengths,

nt to these wavelets is BB, wh

b) shows Huygen's co;1s“uc“0|th :“'
n oy

I

ght waves:

n of two O
hich the
bances SU
henomcnon_
es mechant : ¢
frects in the light

(about 4 X jomta 7 ¥

es of interference: eias
There are two types of interference: na
1 Constructive Interference
i ive Interference:
Destructive | - o
phe

i CONSTRUCTJVE INTERFERENCE:

“If the crests of one wave fall o0 & ‘& (h) dez
the crests of the other then these
. ! ans. (a)

waves are said 10 interfere
constructively”:
Conitructti\::—imerfercnce can also be defined as:, ol
“If the resultant intensity of the interfering waves is greater than the der
intensity of an individual wave, then this type of ¥ wterference is knoyy, =
constructive interference” 8 Tzl
ii. DESTRUCTIVE INT 'ERF' EREENCE: na
If the crests of one wave coincide on
with the troughs of the second wave oli
and vice versa and their
displacement cancel at every point the
then the two waves ar¢ said to
interfere destructively. A
Destructive interference can also be defined as: -
“If the resultant intensity of the interfering waves is zero or less thq ;
intensity of the individual wave, then this type of interference is cml" the o
destructive interference”. ed br
to
(b) Conditions For Interference: o
The conditions for interference are: Sc
L The sources must be phase coherent. b
24 The sources must be monochromatic. T
fii.  The superposition principle must apply- iz
SC
at

nainsrnn AN ACHINCG OENT
-4 R AD

- www,iqbalkalmati.blogspot.com ) W &=
e
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! In order to obserye Stable
. 3 interference of light Wavesg :::::
! }v,hlth h the fo!lowing conditign m\.;
Ction il be applied . -
Mot ey
M gy
A common methoy for ‘:‘I:'
producing twe Coherent light
sources is to yge one moncchmmauc
3 source to llluminalc a SCreen
ng t, with two s i
small sljtg i
inin as shown
Ctor figure; X
S of wy,
Veg
The light emergin
& from both slits : i
| S i Siaeielioes
” bECaUSQ produces the original light W ety

. beam ang the two slits serve only to separate
am into the parts.

' Conscquenlly, a random change, in the
ll.ghl emmfad by the source will in the two separ:
time, and Interference effects can pe observed

Q3(a) Describe Y°““§'S double-sljt €Xperiment for demonstrating the
phenomena of interference of light.
(b) derive the expression for the fringe spacing

Ans. () Young’s double = sl

ate beams at the same

it experiment:

n the demonstrated by Thomas Yo
 knowy, 04 apparatus used by him durj
To obtain two coherent light sources light is incident on a screen, which has a
narrow slit 'S¢, The wayes emerging from this slit are then allowed to incident
on a second screen, which has twe narrow parallel-slits 'Sy’, and 'Sa'. These two
herent light sources. Because waves coming out from
m the same wave front and therefore always in phase.

slits serve as a pair of cg
these slits originate fro

A screen is placed at some distance

Central bright band.
away from the second screen young

than gh, found a series of alternately dark and s

- calleg bright parallel bands corresponding %
to the position of destructive and ®
constructive interference on this ® =

screen. These alternate dark and
bright parallel bands are called

fringes. That is, when two light waves add constructively at any location on the

screen, a bright fringe is produced and when two light waves add destructively
at any location on the screen, a dark fringe is produced.

RF AD AMIEE A [ 65 0.\7alFal nb Vs 35 § )
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Derivation of the mﬂgg&gﬂ/

of the X7
[n order to derive the expr ssion of
maxima consider figure
Light waves with a definit¢ wave
length 4, are incident on the pair of d
narrow slits Si and S2, which ar¢ ‘
separated by a distance ", The fringts
are obtained on the screen which is
nee 1 o Z

dsin ~pPath difterence

placed at a prrpl‘nd:cu]ur dista y
from the screen contaiming slits sj and 52
ider a point P
Scrney

as shown in figure, Cons
on the viewing screen, Suppose

PSi=ri |
And PSy =12 i
; {
The light intensity on the screen at point p* js the "CSUIM?T“:[ "}?C' light comiy, |
from both slits. Nmf- that a wave coming from Lhc lpwm Si ;l S 1}111:a\ (’Is a Ercahjy‘ '
distance than a wave from the upper slit S1 which 15 cquasm_} S difference ‘

between the two paths. The difference petweern pSp and PS118 known as g
difference, which 1s obtained by the geometry :
oy~ PS) = ra— i =dSind _ e (i) !

either zero or integral multiple of v ravelength of the

ructive interference resultg |
P

If the path difference is
Jase and const

light used, the two waves are in pt

i.e. a bright fringe is producch
Therefore, for constructive interference o
dSind = mA - (”.)
nd ‘m’ is the order of fringes, 1.€.

gth of light

) =0, T1, £2  Fpe v e

The equation (i) is the expression for maxima. [
The central bright fringe at .= 0 (m = 0) is called zeroth order maximum, g
when m = 1 is called first order maximum and so on- '

Where ‘4! is the wavelen
|
|

for Minima:
tains an odd umber of half wavelength,
3,

eir maxima displaced from
int ‘P’ the waves will be Ouf He
of

Derivation of the Expression
Similarly, if the distance (rz — r1) con
then the waves will arrive at the point ‘P’ with thi
another by half wavelength (2 A): Therefore at po
the phase and destructive interference will occur.
dSing = (m + %) gl Tl o e
m =0, %1, 2 3 e
for minima.

(i)

where
The equation (iii) shows the expression

(b) Derivation for the Ex ression of fringe S acing:
first we have to obtain the

Z;?pt;:;z I-t‘he ;xpressjon for fringe spacing,
et et e g e sl b
e Janet than th\;rgff that the dl'stance between the slit and the screen ism
the order of 1 e ‘lS'I‘anCe bet?\cen the two e (d<<L)‘ In practice L
of 1m, while ‘d’ is a fraction of 8 millimeter, under these conditims .
sy

is small, therefore

Sin 0 = tan 6

www.igbalkalmati.blogspot.com 'u‘/r"J ¥
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- /ln fig (2) C-Ons:dM

OPQ e ses
Sind = vang _ ¥
r Multiplying both sides by ‘4 we et '| :
dSing . ¥ |
i Ld o (iw)
-~{lo o .
position of bl: ht fringe..
For cOmMPUNDNE the posigio o a MM bright i . ; = Yo and
| comparing equation (jy) a?d CQuation (E-l- TINgE, we substitute Y= Yo,
: ‘(; d=ma
Scrney ! Yu, be the dist:
here Ym, Stance gf the ¢ . entre
|‘ :/fthc central band at g~ q  “°Rte of the gy bright band from the centre
Nt Comiy, | AL
a greag,: tu=—m )
T T
rence - %
S paty Positl?nb°£ ::;: fringe:
Similarly by Ting equeslion (i) ang €quation (v), the ositions of dark
fringes measured and substigyge y Yain unadon( (\V]' wepgc[
f the yd {
esults, | = (m+ =)
I ( 2)
Ye==(n+ ‘)
d ‘T 2 (vi)
- 00 ...
|‘ Where Ya is the distance of the dark fringe from the centre,
From equation (v) » W€ can caleulate the distance between the two adjacent
m, ang bright and dark fringes. This distance 3o known as "FRINGE SPACING" 'Ax -
As 'm' increases by unit then we get.
Fringe spacing = oy = AL (wi1)
engths. o4 Explain the interference in thin film,
from One

s. Interference in thin filmy.
€ out of AU, Light waves 'mterfer_ence cause:
that appear when oil or petro]
water or a wet surface. The ye
formed reflect light from both
lower surfaces (U and L, figur
path differences that provide
for destructive and construct

s the colours
is spilled on
Ty thin films
upper and
€), resulting in U
the conditions
ive interference

L
for an observer ‘O’ the different coulours of water
1ly from ‘| light. Similar effects are obsgwed in soap ®
2€n is bubbles or in thin films of ajir enclosed
'L’ is of between glass plates. Now we discuss the
itions g interference of waves reflected fro

m the opposite
surfaces of the films,

ADAMUIEE COACTING “\RE
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% s
Consider a thin Glm of um!u.;f‘:;‘:;n in )
t and index of refraction “'.‘Jlrrhght rays i/
figure. Let us assume that the Wl to the \ {?
travelling in air are nenrly "“rzﬂrnﬂlnr //
surface of the Alm. 10 order 10 e /]
whether the reflected rays ,,\linr we must \/ [/ wirr
constructively of dc:.lr\:ﬂ_“‘ 4] A
first note the following facts ’ { llnnh;,
- on
reflectian if the reflectin® mrh an the !
a higher index of refraction (s :rm‘ellmg- ! w":z
ioh the wave I8 © X ofrac an £
medium in which e T - m whose index of refraction jg v
Jth of light A i a medit™ Niy by Nev
2 The wavelength OF 22 5 il interfe
gk — = The in
A= 5 C
i D glass |
¢ space- i .
Where 4 is the wavelength of hglhl ”}, fre ShSwn in figure, We }f]md (hlm ray | ‘m‘é‘ r‘
2 . se facts 1o the thin ndergoes @ P ase change ¢ mediu
E*l “)\ f‘p‘:-li;ezf:;:icfrﬂtrt the upper surface (A)2 uwhxch is reflected from :f:{ chang
lﬂ(lll :xixfhr rcnbrcl to the incident wave. ;i) }c;pecl to the incident waye OWey condi
; ange < . 8
R -5 nio phase chang ing reflection. Howey
;';".h.‘{c L :—:"(]1":5“;‘ f) arCPIBO“ out of phase f(:;ills:':;]i equal to 2t l)c:fg\er' e ®)
m:::; .j;:ln :‘?msld‘cr that ray 2 ravels 28 CZXLI:)'S 1 and 2 will rt:'cumbinerf the To 0b
waves recombine. For example if 2t = ).'"/ sult, In general, the condiziohxf1 consi
phase and constructive interference i l':;sas . o The a
se & E . -
constructive interference can be express the t}
by, ——— (ii) surfa
2t=(m+ ot 10 SO
Wherem=0, 1,2, - -« -+ The I
Making use of Eq. (2), we gt 1 2 e e (iii) comy
2nt= (1 +§) cont:
=y " corresponds to a multiple of } diffe:
If the extra distance 2t travelled by ray : hase :fnd destructive interfer;' L in th
two waves will come back together K o(rgctive interference is Hike
will result. The general equaton for des (iv) Usin
: [ !
Wh 0.1,2 e Bl
Therem=0,1,2, .. -----"
. rrangement for y
Q5(a) What are Newton's rings? Give experlmental a g Pl't:)ducmg e
Newton's rings.
5 . i of the lens u i
(b) Derive an expression for the radius of curvature sed in the i
arrangement. g
" The!
Ans. (a) Newton’s rings: .
aced on a plané glass plate, a thin film of aj; % e
s

When a plano-convex lens is pl
enclosed between the low!
plate. The thickness of th
gradually increases from

anarnr CNACHING CE’N;PRF

er surface of the lens and the upper surface of the |
e air film is very small at the point of contactanq |
the centre outwards, as shown in figure.

www.igbalkalmati.blogspot.com ; [ —%]
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thiagy,

and dark, rings is seen

2 =€ frg 8 bright
+ 48 Show ‘ €t from above, a pattern of ;
n s, by Newton, are referred 4o as 1;::1‘cl,\nﬁ‘ggre (b) these circular fringes, discovered
e interference of light ag eXplaineg bckx\&vnngs- These rings are also due to
> erference effecy i -
Th(-lnlzl(- with ra\L;Czl ko the Combinatjon of ray 1, reflected from the
g]a:is-rpovs.a Ph*nc'chareﬂcmcd from the lower part of the lens, Ray 1
ray | umtd(mil of highc} inde:i; :;f:i(io um“hrenct‘tion, since it is reflected form a
e - 5 3 M - 100, whereas rav oS phase
I8¢ of change. These two rays will interfere Cons\r&:\:\?sl-z Un(;icrguai&]":‘-’up n:
the loye, | conditions, Y or depending up:
Vave
eVer, o | (b) Derivation of the e ression )
fore 1, To obtain the radius of CUrvature of L}?; 18“‘“‘" of curvature of the lens:
1€ In consider the figure, 8,
on fop The arrangement in thig diagram shows th
. = : at,
the thickness of the air film between the plass
surface varies from zerg ay the point of contact
I‘ to some value 't' at some point ‘B’
The radius of curvature ‘R! 1S very large ag
compart'.d_ to the radius ' of aring. The point of
contact gives a Fiark circle dye to zero path
i difference at this point ang 1800 change in phase
f i, the in the light externally reflected at the lower surface.
erence
Using the geqmetrical‘theorem that the product of
intercepts of intersecting chords are equal, we have,
r2 = (BC) x (AB) N
lucin, The figure show that
BC =2R -t
N the And AB =t
Therefore equation (i) becomes
| r2=(2R-t)xt
r2 = 2Rt x t2
of airjg | As 't2' being small, so it is neglected
of the | 2 = 2tR
and | =R

— el | (1)

RE ADAMJEE COACHING CENTRE

~ L/ — Yl
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PHYSICS NOTES e
For constructive interfer® l’or constructive interference in g; o6 Write |
As we know that, the path differe (iii) 1S Gy, Ans: The D
st=(m* 5 l)n ,/ i The in
1 physic
A= an ing
But ¢ beam |
Put the value of 810 €4 (i) them |
. 1 ) i they h
or=(m* 3"y The d¢
1 AccUr:
ont=(m* 5!1 | for pre
. . 5 |
assuming n = 1,01 air - | A schi
ot=(m* 5)” provic
. - . i silvert
for first bright ring(m = O ““lf write ray is
Sty=0t S trans
i = travel
2t1= S+ rays f
2 viewe
F . . Place
or second bright ring m = 1 the t
ota=(1% 5)1 thick
B The i
2ta= =4
2= 3 ‘ the ©
My i
For third bright ring m = 2 air i
The
ota=(2+ St
ts = ( ) itsel!
yog patts
. 2= 3 » ring
Similarly, for N bright ring, m-N-1 dest
chat
_qN-1)+ =)
2ty = {(N-1) 2) now
m
-(N-1+ Iy i
2 app
S = | forn
tw =" (Ni= 5)7- mes
Substitute the value of 2ts il equation (i) M.
; can
In = \(N-;);.R
2 Su
] ;
_ \/ Rev-2) 7 is 1
or

From . v
the above, equation, the radius of curvature of the lens can a]
[N S0 be

calculated.

AnAMmF (‘nA(‘HIN
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) be

thig ﬁl’h,
i

" The interferometer, in

T CLASS : XI
Write Short note o micheth—
The Michelson lnterl‘eromet"- STometer,

venteq h

Ster: {rasase)
physicist A.A. Michelsop, (lasillgenc.an
an ingenious device Which 1), is

) Split i
beam into tWo parts ang r.hep S 8 light

=
< Tecomby oi, &
them to form an Nterference Pattern a?: 5 Jane iria ard
they have travelled over differen ath. er (M) 8
The device can be Used fo Fatus:

T obtainj,
accurate measurementg of &

BDeum
. Wavelen (SR
for precise length measuremenyg gth ang

matic dig 3
2 Sf/}i:ed by a mirna:clh(;[othe En"er&”'m"“‘lel' 1S shown in Figure. A beam of light
p'l;?/cred mirror M inclincrgmlc source g Split into two rays by a partially
?;y s reficatod vertically u:;’f&:); Telative to the incident light split beam. One
transmitted horizonta] e, toWards mirror My while the second ray is

1y through M ;
travel separate path l; anq L -‘%Rer r‘e()ﬁ‘ézgis mirror M. hence, the two rays
rays eventually recompy;

(q;?muu o)
Plute
—_—

Eye

: . 0 equalize the path length of
t:?c;wn?:;: };?'gxlst:. s aTangement €ach ray will th‘ln pass through the same
The interference condition for the two rays is determined by the difference in
the optical ’path lengths. Whep the two rays are viewed as shown, the image of
Mz is at My’ parallel to \;, Hence M anq Mz form the equivalent of a parallel
The effective thickness of the film is varieq by moving mirror My, parallel to
itself with a finely threadeq Serew, Under these conditions, the interference
pattern is SeTies of bright ang gary cireular rings which resemble Newton's
rings. If a dark circle APPEars at the centre of the pattern, the two rays interfere
destructively. If the mirror M i moved a distance of 4/4, the path difference
changes by 4/2 (twice the separation between My and My). The two rays will
now interfere constructively, &lving a bright circle in the middle. As My i
moved an additional distanc

appear once again. Thus we.

€ of /4 (total distance of . /2), a dark circle will
see that i

Suppose ‘0’ fringes move through a certain reference point when the minor M1
is moved slowly a distance do the right, then

gt
2

, 2

or M=o

n
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i r of fringes ‘n’ and
This equation shows that Just py counting th n":-:::x;s moved, the Wavellc)y
measuring the distance 'd rough which th B
A of light ean be determined.

om interference?

differ fr
Q7(a) What is diffraction of light? HOT e it O ad Fraunhofer’s diffraction o

(b) What is the difference petween Fre

light?
Ans. (a) Diffraction:
“The bending of light aro!

e. the diffra

cts are larger
the wavelen:

s called diffraction o

i he size of th
tion effect depends upon U the
: loonlv when W€ deal \\fxth the obstacles ¢ [

Jength. Usually diffraction effects ar;

und an obstacle i

The bending of light, i.
obstacle. Diffraction effé:
apertures comparable in size to
small and must be looked carefully-

Difference between Interfereace and Diffraction:
Diffraction

- Interference

L. |Interference is the result of interaction of Diffraction is u_'!teracnon of light

light coming from two different wave coming from different parts of the
e, [same wave front.

fronts originating from the same sourc :

Thc fringe spacing may Of may not be of Diffraction [ringes are not of same
the same width. width.

3. |Points of minimum intensity are

perfectly dark.
All bright bands are o

f same intensity.

s and Fraunhofer’s diffraction

(b) Difference between Fresnel’s an€EEmmrrrm et
of light:

1. Frensnel Diffraction:
When both the point source and scree
is formed are kept at finite distance from
wave fronts leaving the aperture or obstac
not plane. This situation is decribed as Fresne
shown in figure (a)-

n at which the diffraction pat

: . t
the diffracting obstacle, m:m
le to illuminate the screen g
| diffraction, which is T

@®

2. Il;'l;}:;mnhofer Diffraction:
rem;zgurce and screen on which diffraction pattern is formed are
at a large distance, s0 that the corresponding rays are paralle|
J ¢

Q8-

Ans-.

CLASS : T PHYSICS A

What
of lig
Diffr
“Inste
Fraur
space

A diff
diffra
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x 10
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Q8-

Ans-

~131-
to each other d the
w
as Fraunhofer diffracﬁoive (rt‘im‘s
Fraunhofer diffy, i e g

CLASS : X1
ar

¢ Plane. This situation is described

OWN in figure (b). W
converging !Ense: : T s Produced in laboratories by using tw&‘
obstacle, renderg g, 5 PetWeen the distant source of light and
planewave fronts V; Toys parallel 1o each other and hence produces
diffracted ra 4 TaTe 8 secong lens collects the parallel set of

YS and focyg then at 5 Point on the screen.

:?1:; l::;hl‘l’mctxol‘x Brating? pow is it used to determine the wave length
Diffraction Gratin .
“Instead of a single sy
Fraunhofer used as

Side by siq
spaced equal distan

€, a German physicist, Joseph vorn
rallel slits, all with the same width and
» SUch a device js called a diffraction grating’.
A diffraction grating js 5 Very use :
diffraction grating conjstg o a piz’éedEFEIZ::
marked on it. The thin clear Sl Gt
SltSgAstilie grating with 6000 lines
x 104 em.

many close pa
Ce apart

T analysing light sources. A

with number of parallel lines

the lines transmit light and act 356
PeTcm has a slit spacing 'd' equal to = 1.6

Construction:-
AT s e — ==
An arrangement consisting of large number
of parallel slits of the Same width anq
separated by equal op:

as diffraction grating,

b=
aque spaces is known '7;

Fraunhofer used the firgt grating which
consisted of a larger nuumber of ooy wires
placed very closely side by side at regular
intervals. Now gratings are constructed by

transparent to ligh
grating. On the other hand, if the lineg are drawn on a silvered surface (plane
ght is reflected

from the positions of mirrors in between
any two lines and it forms a plane or concave reflection grating. When the

spacing between the lines is of the order of the wavelength of light, then an
appreciable deviation of the light is produced.

Theory:

Consider the parallel rays which after diffraction through the grating Hlpks 31“. t
angle 8 with AB, the normal to the grating, These diffracted rays are (oc‘u%c i
P with the help of a convex lens, Now consider rays 1 and 2. The ray 1 LOVC{SAZ :
distance rq more than ray 2. if the path difference i.e. rqisk, Lhey \\'1}}Nrexllltfxtt
each other at P. similarly waves from any two consecutive slits will differ in &
when they come at P.

Thus for constructive interference
rq= Az
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From trigonometry’

g o B (i)

; S
. a+ ot __oF (ii)
r rq™= g
Where b = wi it, and ; i
e b =width of 2 petween & consemm’e slits.
n jement and it is determip
® €
he number of lines i.ed by

a= scparatjo
i+ is called 38 grabre
f grating bY tf
|

a+b=d and It 1
dividing e length ©

No.of lines 3 [

So rq=dSin @ /’_’(m) '
|
Thus dsin 0 =%
In general there will be other directions o1 each side of AB for which v,
from adjacent slits, will differ in P2 by 2A; SRt for which corre y
tained. SPong;,

bright images ar¢ ob

Thus the grating equation can be written &8
dSin = -0k (iv)

....... called as order.

Note that the effect of g is to produce a series of bright images

principal maxima, for different values of 6 which are given by e‘iLlag" knowy, |

P‘:ltung n=0; 1,2, 35" in equation (iv), W€ get the zeroth Ordlon (i), a ‘

order, second order, third order, €& principal maxima. For consta €r, firgt

d and A there is 2 unique value of @ corresponding to each order nts vy

[{Vleasylrement of Wavelen h of Grating:
ccording to equation of diffraction grating, W€ have
dSin 6 = n’

o dSinf

Where n =1, 2, 3
gratin

lugg o

or
Z}lésa;%uation tells that knowing the values
a1k grtlh one can ﬁnd the value of unknown
] with x_vhnch tjhe grating is illuminated.
value of d is provided by the manufacturer source
grating

of the grating.

ue of 6 for a particular value of n using the experj
Eriment,
al

We can find the val
arrangement shown below:
meter. The light tc

0 be analyz
arallel with the help (‘}?:hzed (
f,a}] on the diffraction grag
grating al angles that &L;al?r;g

satisfy th,

;};;ilesda[ form of diffraction grating spectro
colh’maw? ;’Jrahss through a slit and is made p:
L . Then the pa_rallel light is allowed to

icularly. The diffracted light leaves the
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termineq
lines j o Y

which Wavyeg
ch conesp"ndin
%

{
|

nages, knoyy, i |

“quation (jy)
h order, first
NStants yajye, i
S U

ating
?Xperimen(al

be analyzed jg
1p of a

action grating
s that satisfy th

Q9

Ans:

pHyYSICS NOTES

what do you mean by plane

decide that light waves 5 t‘:'::.:::ed light? How does the phenomena
Polarization of Light, I8

The experiments on imeﬂcrenc . )
wave motion. These effects g0 :cﬁgud\:fsfragno
whether the light waves are longitudinay :r (l):l

N have shown light is a form of
t the type of wave motion i.e.
ansverse waves.

Unpolarized Light;
A beam of ordinary light CODSIStS of & Lay

lane of vibration. In this cage all directions of vibration are equally probable

and are always Perpendicular 1o the direct; : o e ok
light is called an unpolarizeq light beamcﬁxeo:a;;ropaganon, Such a

k-t

8¢ number of waves, each in its own

®

S

4

5

Polarized Light:
If unpolarized beam is made to pass through a polarizing device called a
polarizer, the transmitted beam will have electric and magnetic field vectors

only in certain directions. The resulting light beam, as shown in figure (b), is
said to be polarized and the phenomenon is called polarization.

Transverse Nature of Light:

There is a periodic fluctuation in electric and magnetic fields along Q\e e
propagation of light waves. These fields vary at right angles to the direction
propagation of the light wave, so light wave is transverse wave.

Transverse nature of light makes it possible to produce and detect polarized
light.
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e wave'is passing. Th
shich & h of e

: - - along which & 52 b r to the length © the str
C:’:sclld( r a,— s;,rf:ll,’-‘,%d ,::i-nfibra(ing per “ndwull;(- string, the vibrations ;:‘E. It
particles of the Stf 4 £ is P aced 0Ver S rations. Howev € ngy
a block of wood with a slot 10 ! he di pction of vibra . VEr wWhe,
1105 yibrations do not pass, 1

T
5 ; ot is paralle ; E
effected when the sl PE this directions the

the slot is at right angle to

PH'
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- O

s large number of waves. Ty
am passes through 4 e

tain
Jarized be

A beam of light from the normal source cor:]
beam of light is said to be palanz_ed, if unp!
polarizing sheet known as Polaroid-

ned by passing light through a tourmgy; !
crystal, When two tourmaline ¢ ]af:ed psrat]}]s ;Zceoanccliq Othfr the ; ni
transmitted by the first crystal is also transm{tt;‘z gts ¥ congh Tcl?e’“a'- Whe
the second crystal is rotated through 505 T g o all light waves Sbserved
effect is due to selective absorption by (0}-“'“‘31“"5 2 analg'zer ises }‘;lbraun &
one particular plane, the second crystal is known as Ly the first
crystal is known as polarizer. . T

The method of polarizing the light discussed above 15 called polarization by
selective absorption.

ht can be obtal

The plane polarized 1j
7 B £ rystals are p
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e ering_ It

i
OnS are no : A TR
=Ver Whey, ORT NT
. IMP UESTIONS & ANSWERS
| rive the thin lens formuia wit]
) 2 g;:in Lens formula: g "elp of two contrast lenses
| shown below.
aves. The
“ough g
As we know that the distan
denoted by ‘P’, and the dig :
a tOLllTna.]int | by ] cen the optical centre and the principal focus is
~h6tr Ithewhghl | called focal length and is denoteq by 7. All the distances are measured in ‘e’
ystal, hen
= "bsef'ved Consider an object whose rea] and inverted image is formed by a thin convex
vibratin, in lens as show by the ray diagram,
he first ‘ =
) As shown in the figure considers the right angled triangles OPX & IQX. These
‘ s
ation by | triangles are similar, therefore we can write.
or_px _
0 0x 4
A gain A AXF and AIQF are also similar
{ . i ITY
| 19 QF 9-f
| ince AX = OP
| sin 0P xF
| b 10 oF
: h, = -l =)
' v q-f
| But we .know that
f b2
| kq
Thus equation (i) becomes p f
9 9-f
q_g-f

,’.
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Or
Dividing both sides by fq’ we get L
q. 29 Z

r I
i ns formuld:
This is known as the lens equation or le

Lens: 5 o
ncave lens formula with the help of concave A

Starting with Co 5
we can obtain
Q

In the same manner,

F
L———P_/

Consider the figure, the triangles OPX and IQX are similar, therefore
op_PX_P

o 0X 4

Similarly the AAXF and AIQX are also similar

Therefore, i B
Tg0F S
AX = 0P

Since

op_F¥
0 OF
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pividing both sides by q, we gey

4 _f-q

PR fy

Lo oy

P fg T

iy

P q N 7

Applymg sign-convention, the above €quation bec,
omes

ncave |
€ns, Two thin lenses of focal length ‘6 ang < i .

formula for _th“' focal length of the comb;n ar;_ placed in contact. Derive a

Combination of Thin Lenses: ation.

In most of the optical instruments ;.

We locate first the image forme

the object for the second lens,

Q2
AnS:

gts W0 or more lenses are used in combination.
thb);_ﬂ: first lens and then using that image as

¢ linal image formed b d lens can be

I th ed by the second lens ca:

located. If ere are more than two lenses, this process is continued, the object
for each lens is the image for the preeding lens '
Tgigf}i)‘;et;:ol\::\: }I]_:t \?.\l'\ei(};nfs i forme cn image 1,. This image acts as a real
ob) § ;W orms a real ; : acts A .
respect to the object. image I». Notice that Iz is inverted wi

L L
€ Object 1 2

i e U ——r)

20cmy B80cm

If the two lenses are in contact, that is their separation is very small as
‘ compared to their focal lengths, then it is illustrated in figure.
‘

Let a point object 'O' be placed at a distance P’ from the lens Li whose real
image 11, is formed by it at a distance qy. From the lens formula we have
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y of the lens L1 ‘

Where /; is the focal Jength -
» second lens Lz of focal Je
gy

. .t for the
Jiobless nses, the distance of g2 "
thig

This image now serves as a virtud hetween the le
fa. If we neglect the small separation ame as 1tS distance from the lens |
virtual object from lens L2 will be the 88 L object at a distance 'q. B
the lens Lz forms an image Jof this virtd
Ly L2
Q‘

(ii)

As the object is virtual for lens Ay i e
Adding equation (i) and (i), W€ get
e 1 ): S

[“*~]+[ 5 L

(&

= - (i)
P g f f

the two lenses of focal lengths fi and fz by a single lens of
h that it forms an image at @ distance 'q' of an object plac
shown in figure. Ced

ub

Now if we replace
focal length 'f’, suc
at a distance 'P' from it as

==
-

I

pa

2 V
- !
]
!
!
{
1

and its focal length is known as
lens L, we have

Such a lens is called equivalent lens,
equivalent focal length. For equivalent




Xl

ocal leyy,
ze of Ulii«h
lensL; It
—
:

)

e lens of

dject placeg

as

1
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Comparing equation (i) ang v

CLASS : XI

) we get

£ 1 1
S
o AT e
is equation showsg )
Ex;hé is equal to nhehrac}c;he et of the reciprocal of their individual focal
Procal of the focq) length of the combination
Wwhat is v_isxfal angle? Explain ¢ i
its magn(xfytag Power with tn ::11‘:':??‘:“; of magnifying glass. Calculate
reater the visy agram.
T{,‘-‘;i distance rromaufens‘,e ' the greater i the appg::em size of object, if the
(()Jujnsequcntly. if we brin )L:, 2> Smaller, then greater will be the visual angle.
sisual angle will be incregaseg ebicet as close to the eye as possible thus the
:Jf eye. and getting large and real image on the retina

Magnifying Glass:

“WWe know that a norp

lxee(easl distance ofdliiluii:s,?glcamlmt See clearly an object if it is closer than
etai i o oot be, d'=95em A donyex lens helps us to)See

the details of anlob!ect by brining it closer than 25 cm. Such 5 conusx enais

known as magnifying glass” ]

Principle of Magni&ing Glass:

1f the object is placed within the foc ; e
and the principal focus, then an enlaj 1C“E.th', i.e. between th_e opuc_al centre

: Y the object when placed at the least
ol wben see through naked eye, is called magnifying
poler orShgulay magnification of the magnifying glass".

Calculation of Magnifyin, Power:-
Consider a small object Op which is
placed at a distance 'P’ within the focal
length of the magnifying glass 'L, such
that it’s virtual erect and magnified image
1Q is produced at the least d

istance of
distinct vision ‘d’ as shown in figure.

X=B—>

———q=d—
The magnifying power of the magnifying glass is given by
M=B )
a —_—a
Where o is the visual angle subtended by the object when placed at least
distance of distinct vision, w!

hen seen through unaided eye.
And P’ is the visual angle subtended by

the image seen through magnifying
glass. Therefore,

Perpendicular
tan o= —— ==
Base

s A CWEELWES 4~~~ L
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- =y {

tan o« 4

Since a is small

In AOPX in figure we have
tan p =B
0
‘ 7 & .
: & (i)
et

P = n
nd (ii) respectively, in ¢

=il
P

B L (ii) &
g the value of ‘a’and P from eq- (11

by substitutin,
(1), we get

1 o SizeofImage S
~ Gjze of Object

From lens formula, we have

For magnifying glass
p = +p’
Thus equation (v) becomes

q=-d.f=+f

1(1).1
P I !
4 4 1
i
Multiplying throughout by ‘d’,
1 1) 4
Lz dJ i
d_d._d
17 [l f
|
d_,_d ‘
P / l
- P — — el — _ |
== i wwm T N W BE B
=
- F.«l P LY

wwwi.igbalkalmati.blogspot.com :u'f'-'-'-«'-!c*'\: Lz iy
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d
At M= ; and d = 55 cm
M-1=25
25
M= 2
i
M= 14, 1
or I
fa
pescribe with the help ofa Tay dlagmm, the construction and woﬂ‘h;f :ng
e*  ompound microscope and hence derive the expression for its magnify
ower. . .
f)/es,cr_im

ADS: ‘A compound microscope

object with very high mg,
Construction:
’mmsco
A,hich is near to the object ang e —piece, near the eye. atrr
:[“he objective has very short focal length fiand eye-piece has relatively
focal length fa.

ngr,ki_ng

. . . 1l
'S an optica} instrument which is used to see smal
gniﬁcation,

PE consists of Wo convex |

enses named as objective,
other is eye

e objective lens forms a real, inverteq and magnified image of the ngrcrzf at
s h is placed beyondiits focys o the stage of the microscope. The:s erted,
Wh“i)ase reflects light on the object. Thig objective lens produced a“‘m"s e
it ed and real image [Q, Which acts as the object for the second er,‘ jece
enlacl;g-e-Piece. This image is focygeq With in the focal length ofhe eye ‘Zan
- lyt'mg an erect, highly magnifieq ang virtual image I'Q". This i mac%ebv
res“h ' be seen by the €ye. The focusing of the final image is aChlev,e with the
““iﬁung the eye-piece in a tube that can be adjusted up and down
::ip of geared wheel.

ope
The following ray diagram shows the path of rays through the microscop

. ifvi er:-
ivation For The Expression of Magnifyin ,l:(;?microsc o
i Orddcrr a small object OP, which is placed at a distance °
conside

s i fied image IQ is
f the objective lens L whose real, inverted and magni 8

o Suol at a distance ‘q’ from the objective lens L;.
formed @

The magnifying power of the microscope is given by
he magnify

M=£
@
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Where 7' is the )
subtended by the object, W
W
g
d
p= L4 Q\
o
aatien (i A
Put the values of ‘a an { 31’ in equat 4
'y
Al = ;
4
Y
M P
Multiplying and divided by 1Q
IR % (i)
/ @
M="or " 10 ;
e s Ly is given DY
The magnifying power of the objective lens Lt
Q 4
M= =
or p
AOPX and AJQX are similar Lo/j8 given by
The magnifving power of the eye-piece lens Lz18 §
My = 2
3 0
g written as [
also be E h (i)

Thus equation (i) can
Mj = M1 x M2 —

2 magnifying glass, hence its magnifying power

As the eye-piece acts here as
can also be written as

d Mz in equation (iii), we get

By substituting the values of M; ani
M. =il.[i+| - e (iv)
top\Ja

just beyond the focus of the objective lens L;.

Since the object OP lies
p=fi ;
Also the image IQ is formed very close to the eye-piece lens Lz. Therefore
Xal= X1 X2
Or g=L
d the eye-piece, which is alsg

Where ‘L’ is the distance between objective an
called the “LENGTH OF THE MICROSCOPE".

wwwi.igbalkalmati.blogspot.com :u‘/'-'_'.,'-!
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ence the magnifying o
:b.r equation Power of

CLASS X1
V) i the fol)

14
the compo
OWIng form Pound microg opt is {ound Ty writing
M, o ifd oy
pm +\

/
§ '

here 'd’ is the least & H
Whet 51 distange of distineyg VISIOn, whict
o 1, Which is equal'to 25 cm
lescope wit
pefine te P h the pey
magnifying power of Ay ROty

Definition: tronomica) 1o

SCOPES Are Used 1o gee 1}
s e distg

i by a telescope is xm“lird'“'”“ objects. The image of a distant obiect
r to the eve and hae T than the “etua)l of
f ) Nas Rreater Visti 4l objeet, because 1t is much
Construct Hal angle
Constriitr
An astronomi

diagram derive the expression for
lescope.

tele SCOope is uged t
SLArs
518tS Of 'wo convex | oW
e Sonnls nvex lenses Th
sts 0 5tS, The ler Vi
1 consiets of two copug o s CIS lowards the object 15 called the

O S +
© the heavenly bodies i.e planets and

the eye-piece Lz and it hag short foc, igl\h fr-And the lens near the eye 15 culled
lenses is made slightly greater lhan:b ""fR‘h fa. The distance between the two
no longer produces 4 yirty '® Sum of their

. focal lengths, the eye-picce
al image = . RS, ¥
sereen and we can get photo tr“gt and 2 real image can be obtained on a
camera, is attached to the u‘s:?\: of distant objects. For this purpose a
a < ') r
Working: PE 10 take the photographs of distant objects 0
Since the stars are so distant, the

pamllvl and are focused tg Pﬂlntrl:));'iﬁ: l'%’_“ U"mll‘\p, from them will be almost
and form the image I; of the star, This im:gé]clc;:\
he eve —piece is ad 5 ; .

T“ ol))m\i for the Sc"c‘:’:gdl w‘lh(n the image obtained from the objective acts as
sl 1 length of €15 .e. the eye =piece. This image is focused within
the foc e lc_ngf ! ? ‘Lhc c¥e ~ picce, resulting in an erect and virtual image I,
and a realimage can be obtained on 5 screen by adjusting the distance
petween the two lenses e, it is made slightly gre: ot o i
focal lengths. i

¢ lens at its principal focus
cal, inverted and diminished

er than the sum of their

Derivation For The Magnif ing Power:
In order to derive an expression for the magnifying power of the astronomical

telescope, consider a distant object, whose real, inve image 10 is formed
by the objective lens L, at is focy al, inverted image 1Q is fo

s.
QX1 = f
Ly W
Ly o D
Qif, NPy LT
x| —>
;:'btr’::’:- 5

{
|
i
|
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ed tha

t 1Q liesJ
d by it 2

‘ust inside its focal lengty

CLASS

t infinity-

—
Q!

The eye-piece lens Ly is SO adjustes

hence a virtual and magnified I'Q'1s forme!
3=]2 ye-piece 1ens is called the Je,
The distance between the objec ) Ngth
of the telescope, which is given a@s

G ¢ [
L=QX1* QX2 J
Since QX = fy and QX2 =12
7 Equation (i) becomes

L=

f +f:

1+ iz . )
escope 18 given by

L (i1)

The magnifying power of the te
and P is the visug
ual angj,

M=

«
Where « is the visual angle subtended bY the object

subtended by the image:
In right angled triangle 1QX) we have
a=tand
Since 'a' is very small
0 _10
0 = s 7
ox, h
Again in the right angled 10Xz, W€ have
p=tanp
0 _12
P=ox. " 7.
Substituting the values of « and B in equation (i), we &t
o
5
M =zé-
%
0 12
M=—=F—F
Or e i
o
L2
el
F:

_ Focal length of the objective
Focal length of theeye piece

it is clear that for high magnification, the focal le
ngth

of the objective should be very large as compared to that of the eye-piece

The Yerkes refracting telescope is the largest of its kind in the world. The
etre. The telescope is about 18 1

]dlameter pfits objective lens is about one m
ong and is located at William Bay, Lake Geneva, and Wisconsin.

From the above equation,

e
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-ASS : X/ ) @) pefine dioptre.
: Q6! ' {ens has a power of +2D (gj
= O ‘(:) Definition of Dio ltx-‘:l-)t"q' What do You know about the lens?
pos: 1t is the unit of power of 2
the l(‘ngth length in meters,

ters: Which is cqual to the reciprocal of the focal
le:
Exam
;\’55171%);!'6) lens has 5

foca) length of 05
i i 2m
The dioptre is often now calleq the radian Per meter (rad. m).
(b) Definition of Lens:

if a lens has +2D, then its focq length is +0.5m or +50 em. Its positive sign
shows that the lens 'S converging o convex lens. This lens is used by the
person, Who is suffering from long - sightedness, which is also known as
Hypermetropia. :

ual angle When a PETSOn can see distant objects clearly, but cannot see the near objects

clearly, beca}lse in this case the focal length o‘f the eye lens is too long. This

means the light rays from peg objects are focused behind the retina. This

defect can be correcteq by Wearing Spectacles or contact lenses with convex

lenses as these lenses Converge rays sq that the eye lens can focus the image

on the retina.

write short note on the following:

Q7: i Defects of lenses,

i, Terrestrial telescope,
i Defects of Lenses:
Ans: Lenses suffer from two im

Chromatic Aberration:
mmade 4p of two prisms placed one above the other, 4
it is evident that when a ray of white light passes through it, it will be disperse
into its component colours. All the req rays are brought to focus at Fy. A
complete image will consist of a small linear s
which can be projected on a w

pectrum lying along the a‘&%s.
ite screen. A screen will be coloured and image
will not be well defined. This de

fect in the image is called chromatic aberration.

B

e

s A :
= - F R
13 2 R Sre - .
piece, I 5 P Vi
. The
out 18 m

(a) B

i o) lens
The defect in the lens can be removed by using a combination of :u Cg;;‘;::‘su‘_c
and a concave lens made of two different materials having unequ e
| owers. The lenses are given such suitable shapes that the dxspcrsd L
i prodllucd by one lens is exactly equal and opposite to t_he produ_ceaJ ,; S
?‘hc focal lengths of the lenses are, of course, unequal in numerical v S,
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PHYSICS NOTES LR . value: Such a co 2 o
Vi i 1
combination has a finit¢ mbmati% Q8
on of lenses:

that the focal length of the com
is called an chromatic combinatl

Spherical Aberration:
A beam of parallel rays is focused
at a point by a lens only if the

s small,

aperture of the lens is
otherwise the lens will refract outer

rays slightly more than the inner
duced will not

rays. The image pro _
be well defined and sharp: Th1§
defect in a lens is called sphencal

aberration to reduce this defect, p 5 shich .
optical instruments using lenses a1¢ provided f"fh;:;orﬁ:ntec a;lenr(i“ > only the
central rays to pass through the lens. In this W 3_5" X ure of the

i <o the spherical aberration 18 almost r;?moved< The
spherical aberration can also be reduced by 1 NG S\;::::;es :‘;2 ul’e:tor the rag
of curvature of the surfaces of a lens or by using two P 4 SUitab),
the lenses are used in optical

distance apart. Now we shall discuss how

instruments.
e is inverted with res

S
Pect ¢,

(b) Terrestrial Telescope:
The final image formed by an astronomical telescop! v
the object. It makes no difference when we observe heavenly bodies such a¢
stars and planets etc. But when we use & telescope L0 observe terrestrial
objects (distant objects on earth) itis desirable lo sceiPg erect image of the
object. For this purpose astronomical telescope 15 modxﬁed into terrestria)
telescope. The construction of terrestrial telescope is same as that of
astronomical telescope except that it has an additional convex lens between
objective and eye-piece. This lens is called  fun
to invert the image A'B' formed by objective into A'B" which is erecting w r ¢
object so the position of this lens is adjusted beyond image A'B'. The imagé
A"B" serves as object for eye-piece and final image is observed as A"B" which ;
also erect w.r.t. object. Due to addition of field lens, the length of terrestria] is
telescope is considerably increased.
[t f
Imaye !

lens remains small and

|
i

i
)
'
3

Objealise

n ad
field lens. The function of this Jeng
s
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placed bet\veen F and 2F, then the
image is formed beyong 2F

CLASS : XI

On other side of lens.

147.
will he the image fonned, if
" Wi’::iex lens. Sketch g ray ﬂiag:: ;
xmb‘manﬂn ;}h en the ob]eﬂct is Placeq between F & 2F:
pos I‘ A 'l
-V
== Potion of Img e:-
1. When the object ig
5 Size of Image.
. i The size of image s
:: feoayrlih[nhe 2 Nature of Image.
A e e The image is rea] and inverteqd,
f the radjj
3 suitable
ical
| T€Spect
such ag
trial
of the
strial
]
etween
‘this leng is
Ng W.r.t
- image
3" which jg
restria]

i
object is placed between F S
m.

28nified (large) ag compared to the size of object.

R T Y
- o AN A INTE WD T o~ -

nh n)

W & 6w

e
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SCIENTIFIC R
UESTION S

CHAPTER # 01 «sCOPE OF PHYSICS
pranches?

s? What are its main

Q1. What is physic
| hi eals with interact
Ans. Physics: The branch of the Ph-"s’cal sciences hllc-::the natural Ph(‘n:jnn o
. Wil i - lationship. [t eXP&! €na
mater and energy and = ]:]::g)prinfxpk-s Main branches of physics are.
aws @ < electrical physics, Plasma physicg

with help of fundamental |

Electronics, Bio-physics, Nuclear physi€
e.t.c,
old applications in your home which are baseq

Name some of the househ

Q2.
on the principle of physics.
; i -hine, Electri
Ans. Radio, Television, Telephone, Blectric fans, washlng ?A?C};:Zr Se\:'irm Iron,
Bulb, Fluorescent Tube, Heater, Toaster, Grinder, Reirige ’ ng
Machine, Electric Bell.
Q3. What type of natural phenomena could serve as alternative time

standard?

Ans. Any phenomenon that repeats itself can be used as 2 measure of time: the
measurement consists of counting the repetitions.

sic units of SI?

Are the radians and steradian the ba:

Q4.
Ans. Are radians and steradians are two supplementary basfc units of SI. Radian
is used for the plane angles and steradian for solid angles.
Q5. Express the following quantities using the prefixes.
fa) 3x10-4m.
(b) 5x10%s.
(@ 72x102g
Ans.

3 x 10-'m = 0.3 x 103 = 0.3 mm

(a)
(b) 5x 10%s =50x 1065 = 50 w8
(e 72 x 10%g = 7.2 x 10%g= 7.2 Kg

o~ WR Y

— = o~ s

14 wwwi.igbalkalmati.blogspot.com ;U
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«
Scalar g, Vector”
can the magnitude of the towdl

tant of ty, =
magnitude of sum of ¢, individygy vect:r:cm“ 1s greater then the
agnitude of .
g5 MO the mffil ! ‘lhc Tesultang of tWo vectors can beeduial to 6r jeas than
s the sum ot the magnityde o the individyg vector
can the magnitude of A Bbe the
o /0 VECtors AandR
AnS: Yes, If two v adnes TePresent g adjacent sides of o parallelogram as
shown in figure then from figure we can write.
3. If Cis the vector sum of Aayf does Chave to lie the same plane
Q3- .
of Aand B ?
s, Yes, if C=A+Bthen Clies in the same plane of Aand .
Ans-
4, Can a scalar product of two vectors be negative?
Q4.

Yes, If the angle between two veotors is 180°,
Ans. '

Yes, it is possible if the angle betw:
Ans. )

equal to the magnitude of either vector,

€en two given vector is 120°,

Is it possible that the magnitude of the resultant of two equal vector be
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YSICS NOTES el < nange ifit's reference axis are Q8
ctor qua
d direction and

Q6.

Ans.

Q7.

Wwill the value of & ve€
changed. Explain? magnltlld"’ an
prcEils remains unchanged if jt's

No, since the vector dep
t to the reference

on only.
% e rector
independen axis, SO the ve
reference axis are changed.
-l —

Original reference
s axis

. o New reference
I s axis
&=t
\,x/,,/
ultipli i
commutative jaw of multiplication, 0
@’ between them. (ag

Show that scalar product holds
Proof: , 7
Consider two vector A and B having ang
shown in Figl) - g
Scalar product means the product of the magnitudes of those vectors that have
same directions.

B
(‘]
A
Figl

From Fig 2. A

A« B=IAIBx = IAl Bx

But Bx = IBI cosb

A +B =]AlIBI cos® (1) X

By =By

From Fig 3 Fig2

BeA=1BlAs = IBl Ax
But Ax =IAI cos8
B« A == IBI IAI cos

B+ A=IALIBI cosf
Combining (1) & (2)

AsB=BeA
Fig 3.

ws that “If the order of the additi
s unchanged.” g i

(2)

T}.ns is the rgqujrcd expression and it sho
two vectors is changed then resultant remain
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il gtate and verify the law CLasS - XI
8

re Q

of
* Consider tWo vectors A o pa“_l::‘hmm.
pam”clogram. If these v, o dm
resultant vector is obtaineq as =
d > > d
— = B >
ifit's Raf+
of R=B+A A

Present the two adj

acent sides of a
cd graphically by 1

ead and tail rules; the

This propcl"g’l s Calle‘d law of Parallelogram, and it states th
qf the two adjacent sides of the Parallelogram e ,s i atd by two vectors
then the diagonal of the Parallelogram gives the rexﬂﬁn :zcw:’ o
State_‘ngl}t hafnd rule’ for the direction of the vector product.
The-derCtlfi?f ohthe Product can be Clermined by usingri ht har'ld rule which
is given as Il the curl of the figy of right hand gives thegdirecticn of the
(o lane of the multiplied vectorg then the direction of thumb which is

gives the direction of the product vectors.”
s that kg,

on, Q9

0. Define unit vector.
o A vector having magnitude o

; N e and used to indicate only the direction of the
vector is called unit vector,
. ‘The ratio of a vector with its magnitude is called unit vector.
Fig2 Mathematical Form:
A unit vector can be determineg Just by dividing a vector with its magnitude.
ie; ais=SA
1Al

Q11 Define rectangular components, Give its different types.

The components of a vector that are perpendicular on each other and can be )
; form the side of the rectangular are called rectangular components of a vector.

There are two types of rectangular components.
3,

i3 Horizontal component or X-component.
ii.

Vertical component or Y-component
addition of
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Q12. Define product of
The muluplication o
vector.

There are two types of the produ¢
I. Scalar product or
11 Veetor product or €ro

tical form of
and B haV

two vectors:
f two vectors

Give the mathema
consider two vectors A
(as shown in Fig 1)

Scalar product means
acting in the same direction.
A« B = IAl Ba =
By = Ba = IBI Cosf
A « B = IAIIBI cos®

This is the required mathematica
dot product because of sign of do

>

Q13.

But

Show that the scalar product ©

Q14.
Scalar product of two

h other is &

Give its :
with each other !

the pmducl ol
From

vectors that

es.
tyP s called prod:lcl of the

sS

oduct.
veen them.

gealar Pr
9’ betv

ing angle
s of those vectors
of the e

f the magnimdc
Fig 2.
Bxs

alar productv It is also calleq
¢

e sc It 1
-een the multiplied vectorg

t(*) 18

f two perpendicular vectors always be z¢
are equal In magnitude and are To,

qual tozero:

perpendiculars to eac
A « B = IAI IBI cos®
IAI = IBI : Equal in magnitudes
8 = 90 ;Perpendicular vector
A - B = IAI IAI cos90
A+ B =A% (0) c0s90=0
A+B=(0)
A ¢ B = IBIIBI cos90
A« B=IBI?(0) c0s90=0
A+B=(0)

Scalar produ

ct of two vectors that are not equal

in magnitude and are

perpendicular to each other is equal to zero-

A » B = IAI IBI cos®

1Al 71BI
6 = 90

A « B = 1Al IBI cos90

A+ B=IALIBI (0)
A+B=(0)

e e N

} www.igbalkalmati.blegspot.co

: not equal in magnitudes
y Perpendicular vectors

c0s90=0

A

AT TRTLL D
Tf.l...':.u.:"'.)_.-' ”
L ¥

1) B

o

Q1
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£ how the SCalar produce opy, houal and paralie] vectors 1g equal to
% 015. squal'° of magnitude of ¥ of them, it
z(alm E;TOdl\;(:(;’J'hW‘Z \";i\ilors that are “qual in magnityde and are parallel to
- = ther is @ SQuare of S :
the G, 1A B[ caeg °f Magnitude of o acitiein
Mg _= lg‘ 5 quual N'Mmagnitude
- 1 Paralle] ors
A B = A 1Al cosp el vectors
= TAR (1 < 1a12
A ¢ B =]a1 IBI cosp cosO=1 .
TEIBR() g
that g;, show the scalar Product of ty, Unequal and parate; vectors is equal to
Q16 oduct of their Magnitudes, )
Pralar product of two vectorg that are noy cqual in magnitude and are acting
Sclhc same direction is cqual to the Product of their magnitudes.
i A+ B =]A]1p] cos
50 calleg 1AL =xB] ) 0t equal in magnitudes
/ectors, 9 =0 : Acting in the same directions
A« B =] ] cos@
A« B =1Al]B] (1) cosO=1,
A+ B =IA]l IB]
thati . 153.j=k.k=
l7- Show 1= o= ke < ‘
A+ B=p] 1] cosf
sbezero_ Lo = X1 x cosh
SN )
=11
similarly P =kek=q
that i. j=j.kfk.i=0
Q18. Show 14 =jk=kei=g
A v B =1AlB] cos90
*) = 1xlx cos90
Tej =1x1x0
T+j=0
similarly MEERASS
showtha'ij-.i=k_'i=‘-k=°
Q19 1] = kej
e A+ B =IALIBI cosp
J *1 = 1xlx cos90
J *1 = 1x1x0
J
BT
Similarly Jk=kei=0

- ooam T
I'r =L b

i . m ; -—
www,iqbalkalmatl.blogspot CO 1w WA
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roduct-
Q20. Give the mathematical form of vector P! :
Mathematical From: ; .19’ between hem.
d'B hav'8 angg-‘s given as

Consider two vectors A an
Mathematically, vector prod
xB=C o
A x B = 1AL 1BI cos n 1
multi
Where 1Al & 1BI are the magnitudes of the
normal unit vector.

juct of A-an

plied vector and A is the

always be
Q21. Show that the vector product of two Para,uf:ovre;::;:cts ofylwo V::[r:. Q2
The magnitude of the vector product of bW e her is equal to zero ' thay
are equal in magnitude and are parallel t0 each ot 2

A % B = IAlIBI sinf 1
IA x BI = JAIIBI sin®
IBl ; Equalin magnitudes-

IAl =

0 =0 ; parallel vectors:
1A x BI = IBIIBI sin 90

=IBI2 (0)= 0

sin 0=0

1A x BI = IAIIBI sin0°
1A x Bl = JAIIBI (0) = O

¢ of two equal and perpendicular vectors is equa]

Q22. Show the vector produc
to square of magnitude of any of them. } )
The magnitude product of two vectors that are equal in magnxtude and are
perpendicular to each other is equal to the square of magnitude of any of them
A x B = JAIIBI sinf '
1A x BI = IBIIBI sin®
IAI = IBI ; Equalin magnitudes.

@ =90 ; Perpendicular vectors.
IA x BI = IAIIAI sin 90
= JAIZ (1) = 1A

OR IA x Bl = IBIBI sin 90° sin 90 = 1

= [BI? (1) = IBI?
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e~

he

21O,
tors thay

is equa]

1d are
y of them,

-155. LGS YA
f; show the scalar Product of two
[

Q2

ysICS NOTES 1
> Unequal apg Perpendicular vectors is equal
product of their Magnitudes, qe
:‘?‘k’ magnitude u_{ the vecrq, Product. of tyg Vectors that rioy equal in magnitu
nd are perpendicular i, ¢ach other is equal 1g the product of their
a
magnitudes.

AxXB= 1A1B] sing 5

IAXx Bl = 1AIIR] sin®

YAl = 1) ot Equa) in magnitudes,
8 =9q N Pcrpcndicular vectors,
IA X Bl = 1a11m] sin 90
= IALBI (1)

Sin 90 = |
1A x Bl = |A]1R]

show that ixi=jxj=yyy_g
4.

o1 =jej = kek = 0
A x B = JAIIR] sin®
ixi= 1x1xs'm0xf\
1xi = 1x1x 0= 0
similarly Vsl
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ocity becomes equal to aver

ntaneous vel

g with the uniform

Q1. Under what condition insta
MOoVim:

velocity. .
¢ ption L&
Ans. When object is in @ state of uniform M “
by -time graph
velocity djsplacemeﬂt 1 ph.
) TO! ACeme
e determined 6 it travels equal displacement in eqy,.,

palkn -ment and the time will be

Q2. How the velocity can b
the displace

Ans. When body moves with u
interval of time. The graph bet
s shown in Fig (1)

tniform vele
ween
d draw @ pcrpcmhrular AB on the tins

straight line & e
If we take any point A on the grapfl &5 . ceme d OB represents t
znx?sc Il‘); L-l.r]i:rL:(}Jxlztl AR represents {he displaceme nt& S the
time taken —
Velocity = Dis hlacement T ‘
Time v |
[ e -
Vv = AB
0B
o
Fig (2)
When body moves with variable velocity, then graph between displacement ang Q¢
Ar

time will ot be curve as shown in Fig 2)
und by drawing a tangent EG on

nt A can be fo :
GF on the time axis. The

The velocity of a body at any poi
dicular

the curve at point A. Now draw a perpen
velocity of a body at A is given as

Velocity at A = Displacement
time
Va = GF_
E




> HVQY‘ZQ
Tm
h,

M equg)
1 be

he time
'S the

ment ang

nt EG op
The
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P

How the agc‘eler?tk.iox'x‘ can be detel’mhled from Velocity-time graph.

0% when a bo 1\1 ;nmts With Uniform acceleration the graph between its veloeity

A ond time Will be straigh, line, ay shown in Fig (1)
From Fig, acceleration of a bo

Ay is given as
Accclc:-mjon = % g 1S,
Time
—
= Fo
0Q

f the-cceleration ofi ‘?°d§' is Variable then Eraph will not be straight line. It
1\:‘11 be curve as shown in Fig (2)
W

The acceleration at any pojng i IS given as gecele

ration at

Fig(2)
M

L

VARAIBLE ACCELERATION
P = Change in velocity
time
T -
LN

how that force is equal to the rate of change of momentum.

Q4 fet mass of a body = m
Ans: Initial velocity of a body = v

Initial momentum of a body = my,

Final velocity of a body = ¢

Final momentum of a body = my,

Change in momentum of a body = mv - mv;

Rate of change of a body = mv¢ - my

t
Rate of change of a body = m(vi - v)

t

But a  (vg-w)

t
of change of a b0dy= ma }
i?clf)rding to Newton's second law of motion.
F=ma
=F
ate of change of a body . e
how 51;1;;1 “ Rate of change of momentum is equal to for
It shows
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Q5. Show that 1 Kg ms 1=1Ns
Ans.
p = mv
. kg m/S

In MKS system p= kgm

Multiply and divide by'S

P = kgm x.8

s s o 0]

P=kg m. XS
52

F = ma (i)

N = kg., m —
Using (i) in (i

p = gr\:) L) (i)
Equating (1) and (m)

Kg ms' = Ns

| Kg ms! = 1 Ns.

ard due to the suspended weigh
T B

sion in the string- .
ts along the string UpY
n in the string. It is

Q6. Define ten
denoud by T

Ans. A reaction form ac

the body is called tensio
friction?
When _body surface slides oy
er an

Q7. What is the main cause of [orce Of
hnes etween bod

Ans. [t is due the rou .
surface then projection and de res.
of friction.
into one another. This interlockin, causes the force
Q8 e maximum and minimum on the inclineq ol
Maximum Acceleration . ang,

Ans.

Under acceleration will b
Minimum Acceleration
Fig : II

Fig:1
o 6 = 90°

=] T

a=gsin b
a=gsinb
From Fig (i)
From Fig (ii)
a =gsin (0)
a = g sin (90)
Sin (0) = 1
Sin (90) = 1
a=0

a=g

[ Result: When angle of

Inclination
is 90’ then block falls freely under

the action of gravity.

{E?sult: When angle of
Inclination
is 0’ then block does not move.
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Q9. State the condition for block remains at res:

| S n. t on the inclined plane.
! Ans. Form vector diagram for R-Wx =0
{ Block to be rest R = Wi 5
1 R=wcos@ Ax = A cos 8
| R=wmgcos® (1) W =mg
Also f-W,=0 :
f =W,
f=Wsin@ Ay =Asin B
f = mgsinG (L) W = mg
If conditions (1) & (Il) are satisfied the block remains at rest on an inclined
plane
Q10. State the condition for block slides downward on the inclined plane.
Ans. The block to be slides downwards:
Wy > [
WSing > f
MgSin® > f
8 s If aboye condition is satisfied then block slides down ward on the inclined
“ight of plane.
Q11. Describe the final velocities when two bodies of same velocities collide
s over with each other.
m | Ans.
<& Interjyy,
Vi= (my - malUy  + _2myU; Vo= 2mll, = + (my -
ned p ne (my + mz) (m1 +ma) | my)Up
ition + h Let my =ma= m (my # mz) (my + ma)
Sy = -
Y %ﬁr:l)g‘ '(m—z%)‘ Let my =my= m
Vi= QU + _2mU Ly gl T
2m 2m
Vi= Ua Vr=igmUy— + SEu0\Us
2m 2m
Va= Uy
Result:

When two bodies of same masses collide with each other elastically, then
after collision they interchange their velocities

Q12. Describe the final velocities when two bodies of same velocities collide
with each other such that target is at rest.

Ans.
Vi=(m - mU; + _2mply | Vo= 2mU; + (my -
(my + ma) (my + m2) | myUs
Let my =ma= m (my + m3) (my + ma)
V‘=L‘-—l—‘(rfn;:‘:'] *(m-—uz“llﬁ Let ma =m= m
Vi = 2mU, + m - m)(0)
- | V\=192IQL +0 Ty e )
m =
! Vi= 0 Va ———*2 S
| Va= Ui

TRE
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Result:: th each other in such a way ,

When two bodies of same masses collide. m[bod\' | comes to rest while b, v‘h:,,

body 2 in initially at rest then after collision 3 ody 2
elocity @

starts its motion with the initial v
vy body collides W'

dy 1.
ith the 1i
light body‘

Q13. Describe the final velocities when he®

which is initially at rest.
Ans. _ (] vy = 2mth fm2 =
Vowlmy - malls  * 2y,
{my + ma) (ma #mz) | EEES iy e ma) jocea
Let  my > > ma ‘mx)
m2~ 0 Let mi>> ™
Vi= (ma QU —2(0101 ma= Q0
(m; + 0) (my +0) ’\1 - 2mUL__ * {0 - _m,)(0)
Vi=ms *0 | (m1 +0) {0
|
3 - U + 0
, vy = 2U)
Result: hich i initially at rest th
When heav ; i th light body which 15 J N €N afte,
avy body collide with lig ith same speed while body 2 Slart'
S

motion W
1 velocity

¢ body collides with the heavy body

collision c: ; 1 continue its
omes body 1 continu of the body 1

its motion with the twice of the initia

Q14. Describe the final velocities when light
which is initially at rest.

Ans.

Vi = (my - gty + —2m vi=2mU . * fmgz -

(m; + ma) (my + ma | O
) (my + m) (my +
Let my << mg ‘mz)

my= 0 Let mp << m2

Vi=(0-mUy + 200U my= 0

(0+ m3) [0+mz) | Vi= 20U + 0-
Vi=mU; +0 my)(0

i (0 + ma) 0+

Vi= Ux maz)
[ vi=0 + 0
Result:
which is initially at rest then after

thrr.l light body collide with heavy body
collision comes body 1 reflect back with same speed while body remains at

rest.

=

/
cH

g

Qb
pos-

Q3
Ans-

Q4.




' ILE MOTION,
R OJECT :
body 5 prﬁne projectile motion,

ek : )
. i f an objecy N the o
t bogy Themationd rertical velom, .- 2¥ed path With constant horizontal velocity
AP%: and variable vertical velocity jg called projecyie motion.”
hen an object is Projecteq With el . =S
wmxcuon, with certain Velocity Ccﬁrmm angle 6 (0 < g < 90°) called angle g
Pl irved path calleq Parahol; . e: velocity of Projection then its moves in
et i OUC path wiry constant horizontal velocity,
iable vertical velogits, . : ] :
"an‘al?klew:r:](; ?ls\ rer]:)::(l)\n e;ncT l;]ndcr lh_e action of gravity. Such object is called
project! ® called projectile motion.
¥y
Vo
‘N after
2 Startg Gl
y body Under what com'jliti‘on horizonta) range will maximum.
’ Q2 Wwhen the projectile is Projected with 450
pus-
show that When a projectile is Projected is 459, its range will maximum.
Q3 Horizontal Range is given as,
Ans:
R = V.2 sin20
e . -
Above expression shows that, for constant velocity of projection (Vo) an 4
ravitational acceleration (8), horizontal range depends on the fac\'or sm20\31';
i will be maximum at the maximum valye of sin28, The maximum valu
sinis 1. )
at Sin20 = |
28 = sin-(1)
20 =900
6 =90/2
ter 0 = 450
at

. . . \.iu
It shows that, “when a projectile is Projected with 459, its horizontal range
be maximum.”

Under what condition horizontal range will be equal to the maximum
height.

When the projectile is projected with 760
Ans.
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PHYSICS NOTES e with 769, its horizontal range wi ll. (
Q5. Show that when a projectile is projecte . : A
be equal to the maximum height. aal to maximum height.
Ans. Proof when horizontal range becomes €4
hmax = R
= sin 20
- 2sinBcost
o5 20 = 2x2
8110 cosh
Sin6 =4
Cos 6
Tan 6 = 4 QLs
=tan(4) A
6 = 76 somes equal
When projectile is projected with 769, horizontal range becomes equal to
maximum height. Q2
ities during its moti A
Q6. At what position, projectile has maximum veloc:t‘xe:tm:rang e b‘;f:ﬁn.
Ans. Projectile has maximum velocities at the point of proje - - Q3
striking the ground. AnS-
Q7. At what position, projectile has minimum veloci_tyh:iu;idnig‘ t;scm:‘:lntn,
Ans. Projectile has minimum velocity atits maximum height & g O the

horizontal component of the velocity.
Q8. What is the value of the horizontal acceleration during projectile motion»
Ans. During projectile motion horizontal velocity always be zero bfcause through gy
the projectile motion horizontal velocity always remains constant.
Q9. What are the values of the vertical acceleration during _projectile motion?
Ans. As projectile motion occurs under the influence of gravity therefore verticy
acceleration is equal to the gravitational acceleration. For u
it is equal to “- g”

equal to “+ g” and for downward motion 1
ile motion. Give its mathematical form,

pward motion it g

Define the trajectory of project
The curved path followed by the projectile during its motion is called trajectory
of projectile motion.

For upward motion

Y = tan® x -1 g sec?0 x?
2 Vi

Q10.
Ans.

Q4.
Ans

For downward motion
Y = tan0 x -1 g sec?8 x?

2 V&
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=g

'Be wi)

on.
ore

1.
) the

otion?
ugh oyt

otion?
Vvertica]
on it ig

rm.

jectory

pysIcs NOTES

AnS

Qb
AnS:

Q2
Aps:

Q3-
Ans-

Q4.
Ans.

Show that projectile

et CLASS : xi
L Orms j :
Considering s motion in the parabolic path.
Y = tan Bx 1
5 o Asec?fy2
Let tan Bx = a Via
8Sec2 8 = g
T2
| Y = ax .

1 by
2

This is the general form f;

< Or parah, S
its motion in the parabgje path ola hence if is proved that projectile performs

: t : d
puring circular motion object moy,
as in uniform circular motion obj
speed.

uniform circular motion.
€S 1n the circular orbit with any speed where
€CL moves in the circular orbit with uniform

1

g 3 ocity can ne : < e
velocity which is tangent g o Ver be uniform because the direction of

¢ circle changes at every point.

radius r.
Then AS  =rpp
But AS and A® are Covered,

in the same tj ividi i f above
equation by At we get, Ume At. Dividing both sides of

AS. =r1A8
At At
Ration AS gives the average linear speed whereas the
At
ration AB gives the average angular At
speed. If

The time At is so small that it g

X Pproaches zero. Then these ratios will give the
instantaneous values of linear

and angular s ie.
i AS= e gul peed ie
At 0 At At
V=16
In the form of cross product, the above equation is written as
V= @.T

Derive the relation between linear and angular accelerations.

Suppose a body is revolving in a circle of radius r. Its linear and angular speeds
change by Av and Aw in time At. Then

Av = 1 Aw

Dividing both sides by At we get
Av = rAw
At At
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- n @ and 8x "
Av is the average hinear 8¢ celeratiol s
At )
i o »se accelerat
average angular acceleration ax iseosts values of these jons .5
If time At O then we get the _m.su:m o
Lim Av. = r lim A% o
At O At At
== iod Q2
s of time period. AsS-
Q5. Express centripetal acceleration in term
Ans. Considering
ac = V2 )
L . ation. Distance covered
.te one rotd i
. 3 - taken to complete OF e e
;‘:f{’(‘::cl;ré’s\ c'xr;tbi";rttrl:'hem.  is the radius of the circle peed v is giy,©
atatl S , v
by,
v=s
T QS;
V= 2nr o
T -
Put this value in equation (i) Q4.s
ac =[2r|§ 2 x 1 e
L
ac = 5,H2r2 X _1'
T2 r
a. = 4n2
i Q5-
Ans.

Q6. Express centripetal acceleration in terms of frequency.

Ans. Considering

ac = 4mlr
T2
It can also be written as
ac= 4rirx 1
T2
Butf=1/T

a: = 4merf2

-
f

1=
— —
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“TOR
LAR MOMENTUM®
. pefine moment arm
S 1,0 1

Q% The perpendicular distance from the point of
5 otation is called moment arm_17 72

application and the axis of
denoted by v,
pxpress torque in terms of
Q2

s e, Cotor product.
yector Form of Torque ig given g,
Ans: T =rFSinng :
Where n is the normaj unit vecop Vector used 10 indicate the direction.
AxB =ABSing g Torque Can also be written as
- — 3

i V2 rXF
1in O
IS givey,

It show that,” the

Vector Product of moment arm and force is called Torque,
i component of l‘orce i

Which P

Q3

S responsible
The perpendicular Component i
AnS:

ow the direction of torque he determined,
Q4 ?he direction of Torque is always
AnS: and can be determj

force
Perpendicular on both moment arm and fo
ned by using i

equilibrium and jts types, y ) S oraE
Q5- D;;:-?_:HT‘}ON: 1f an object is in a state ol'Arest or in a state o
Aps: Bmit is said to be in a state of equilibrium.
m )
TYPES OF EQUILIBRIUM: There are two type
1

of equilibrium,
Static equilibrium,
2' Dynamic equilibrium
| : i an it is said to
Static equilibrium: If an object is in a state of rest than [
) ' ' o i n i
state of static equilibrium. ] ol
}l));:a;ic equilibrium: If an object in a state of uniform m
& is said to be in a state of dynarr_nicl.
re are two types of dynannf:‘ethbnum
i i) Translational equilibrium

. iibri i i n a
o Rotational equilibrium + s ‘moving 1
i t})‘ranslational dynamic equilibrium: If an objec
L straight line with uniform velocity,

i a state of
them it is said to be in a st
Ll’ansla[ional equihh m.

- Sreaviie
: i ing in a circula
) Rotational dynamic equilibrium: 1f an object is moving
ii

) {_i()'ﬂf(\l
0 € i i i state of rota
bi ith uniform speed, then it is said to be in a sta
orbit wi
equilibrium.
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Q6. Define angular momentum. - @ circular orbit is called angyly,
Ans. “The momentum of an object © revolving 81
momentum

5 d linear momentum 18 called
*The vector product of moment arm and it
momentum.’
r the circular motion.

ngular momentum fo

Q7. Derive the expression of a
Ans. Angular momentum during Circular motiont // -1
Angular momentum is given as
L = myvr Sin 8 == P
During circular motion: 0= 90° ;
8in 907 =1 - T

L = mvr Sin 907

L=mvr (1)

rate of change of angular momentum,

Q8. Show that torgue is equal to
Ans. Angular momentum is given as
ELIATINOITIC
L= rx p
Diff w.rito‘t’

o — =
dL. = —._d_ (r x P)
“di — gt > —
dL =rx dp  + Px dr
dt dt dt
But
—
F = dpP Rate of change of momentum
o
v =dr Rate of change of moment arm(Dlsplacemem)
t
— —> —> —> —
dl=r1r xF +PxV
dts 0
—_ —>
s A Eed : Torque
S B8
Esamy : Momentum
e S
dL = z+ mvx v
dt
R
H_I = t+ m(0)
dt
— —
dL =z

Q10
Ans:

Q11
mor
Ans.

Q12
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: =167.
o Sl-mwr.hatll(gm,“".J
;- ,\m_,ular momentum ig Rl\'cn;
ilar A2 MIKS system La ol = myr
L= kgm?/s EM/s x m
Multiply and divige no (1)
L = kem? x g cbys

CLASS : X1

R
F = ma

—— (i)

=)
@,
5
m
=

Equating (i) and (iv)
Kgm2si=gg

Q10 Derive the angular mathe.
Ans: Angular momentum is given

—  {iv)

matical form for the angular momentum.

L =mvr Sing
But v = rg

L = m (re)r sin g

Which is the required angular form of angular momentum
11. What is required conditio
momentum?

Ans. The object must be in rotation
on the object equals to zero,

M for the law of conservation of angular

al equilibrium i.e., the sum of all torques acting

12. State the law of conservation of a;
2’1 o Statement: ngular momentum.
“When ever an object is in rotational e

Slways rematins colatbngt quilibrium, its total angular momentum

OR

“During uniform circular motion total angular
constant.”

e.” Mathematical Form:

Mathematically it is given as

momentum always remains

A www.igbalkalmati.blogspot.com (]
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CHAPTER # 06 «GRAVITATION”
rty due bodies attracts each othe,

Q1. Define gravitation. .
Ans, Gravil: ans action. It is the prope g
8. Gravitation means attr: iy of the body.

It depends on the mass and tf

al force. :
u two bodies and in th ¢

2. Show that vitational force isa mu'_: ore
: ah tual force. It exists between
1 force will be zero.

Ans. Gravitational force is mu

absence of any body gravitationa
osite forces on each other.

nd oppP

be cxprcs'scd as,

Q3. Show that two bodies exert equal &
Ans. Vector rorm_gf gravitational force can

F=Gmmz.r
r? o { unit vector.
Where r’is a unit vector used to indicate the direction O
Force on Body 1 due to Body 2 is given as,
F2y = G.mymg , 112
2
Force on body 2 due to Body lis given as
Fiz= G mymzs ra21
r2 | | o .
Both bodies exert same force on cach other but in opposite direction.
Fiz2 =- Fa1
ach other.”

It shows that “ two bodie® exert &ind opposite forces on €
Q4. What happen with gravitational force if the masses are doubled?
mes i.e. it becomes 4F.

Ans. Gravitational force becomes 4 ti

Q5. What happen with the gravitational force if the distanc
bodies is doubled?
it becomes % F.

e between the

Ans. Gravitational force is decreased by 4 time iel,
e if the masses as well as the

Q6. What happen with the gravitational forc
distance between the bodies are doubled?

Ans. Gravitational force remains same.

Q7. Calculate the value of the mass of earth.
Ans. Considering an object of mass ‘m’ radius ' placed a

having mass ‘Mg’ and radius ‘Re.

Let Mass of Earth = Mg
mass of body =m
Radius of body = r/
Radius of Earth = Rg

Body is at the surface of earth
Mean Distance between Centers of Earth and body =r =1/ + Rg

A/c to Newton'’s Law of Gravitational

F =G mymp
2

t the surface of Earth

PH

8-

Ans
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. On substitution of values e
=
F=GMgm
(r/+Rg)2
r/ << < Re therefore p 1S 80 & !
other neglected. © Small as compareq ©/'=0 to Re that it can be
F =G Mgm
Rg2?
1e i i
It is the force with Which Earth an;
e s - racts the body towards its cent d
by de s €qual to the Weight of the body e o
Substituting values,
G_Mgm =mg
This is the required €Xpression for the mass of Barth
We have g =98 m/s2 .
Re = Radiys of Earth; 6.4 x 106m
S8 =Grav. Const. 667 X 101" N.m?/ kg2
On the substitution of values, mags of Earth is found to be 5.98 x 10% kg,
. c?;?:::‘;znﬂ;? ;:lslleo?i;l:he t;l'emity of earth.
s o1 € object with j i ity ject.”
An By definition, density is given as 1ts volume is called Density of the objec
P=m
A%
X For Earth: pg= Mg (1)
Ve
Using relation for the mass of Earth.
Mk = g Rg2 (2)
as the G
Earth is considered as a spherical body.
Volume of earth cab be given as
Ve= 4 nRg? (3)
3
) Substituting (2) & (3) in (1)
g Rg?
PE S0 G e
4 i Rgd
3
PE = gRg2 x 3
G 4 m Rg?
pe =3g
4 1 GRg

This is the required expression for the density of Earth.

A E O W W NN SN A oSN w w wm v o edww m T EEUER
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Q9.

Ans.
Q10.
Ans,
Q11.
Ans.
Q12.
Ans.

Q13.
Ans.

Q14.
Ans.

Q15.

Ans.

Q1ie6.

Ans.

We have
g = 9.8m/s?

n = 3.142 .

G = 6,67 x 10-t N-m?/kg?

RE Suer 2 gr i - th is found to b
On the substitution of values, Density of Earth 1

s inversely proportior

e 5.5 % 10% kg/m3

1al to the square of

What is effect of altitude on “g"?
The value of g decreases because it o
the distance away from the centre of the earti:
What is effect of depth on “g"? v ffect with the depth. 17
The value of g dccreal;cs because it has inverse effect with th P Q
Ans-
What is artificial gravity and how it is produ
The gravity which is developed due to ro_(a'l‘lcﬂ o s
the gravitation of the earth is called artificial gravity:

ced? .
{ the object in order of balanc

What is meant by weightlessness in satellite?
See notes
Differentiate between real and apparent weight.

As discuss in the class
at rest.

parent weight W indicateq by

Calculate the apparent weight of 2 body lift is
When lift is at rest the acceleration is zero. The ap)
Q18

the spring is the tension T.
W/ =T=mg )
e actual weight.

The apparent weight is equal to th

Therefore
a body lift moves upward or downwarg

Result:-

Calculate the apparent weight of

with uniform velocity.
When lift is moving upward or downwar
The acceleration is zero

d with uniform velocity.

T-W=0
T=W
But T = Fw
Fw=W
ual weight.

Result:- The apparent weight is equal to the act
Calculate the apparent weight of a body lift moves upward with uniform

acceleration.
When elevator move upward with uniform acceleration than tension in string is

greater than its weight
T>W

Net force/weight with which it moves up
F=T-W

A/c to Newton’s 2nd Law
F =ma

wwwi.igbalkalmati.blegspot.com ;
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CLASS : X1
x| ma =7]_
ButT=p,
ma =Fy W
ma = Ry~ mg
Fa =ma+ mg
2/ m3 Fu =m(a+ g
Result;-
When elevator moves upwgrg uniform velogity it apparent weight is greater
> of than actual weight, .

Calculate the apparent we;
Q17 acceleration.
AnS:
W
lance

Net force with which it moves down
F=w-7

A/c to Newton's 2nd Law

Wnward with uniform acceleration than tension in
Weight,

F'=ma

W-T=mg
W -ma=T7
T=W-ma
T=mg-ma
T = m(a-g)

ted by Result:-  The apparent weight is jegger than the actual weight
18. Show during free fall motion
Q18-

When body falls freely under
AnS: accelerated motion,

apparent wei;

ght of a body becomes zero.
th

s vard
€ action of gravity it is in a state of downwa
‘nward

niform

ring is
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e and displacement,

CHAPTER # 07
of forc )
th horizontal thep fo

roduct 7
Show that work is the scalar Prov. angle 8 Wi .
ow dy by makmn a’;a! components FCos@ and Fslx:ée of

Kk done by the force S

Q1.

Ans. If a force F actson the bO L 5 s
a body can be resolved in t0 two it ‘herefore worl
Where FSing can not perform any we
given byt 28
Work = (FCos6)(d) o
Work = FdCos6
Work = F - d
So work can also be defined as: e St ,
“Work is the dotproduct of force n;:;}lisb o i, gn;‘

Q2. State the conditiol e ;:osztive if force and displacement are ip the

Ans. Work is said to be maximum or

QlO.
Ans-

same direction.
z . 1k will be minimum.
State the condition for wth:lZ::’: if force and displacement are

Q3.
Ans. Work is said to be minimum 0
perpendicular to each other.
i tive.
4. Under what condition work will be nega )
2115. Wzr:rx's sa?d to be negative if force and displacement are opposite to each
other.
Q5. Show that power is the scalar product of fqrce g:lg n::k;l::;{l. o
Power is the amount of work done by a body in unt : ematically it o,

Ans.
be expressed as:
Work
Power =
Time
R
t
Pk,

P=F.¥
With the help of above equation power can also be defined as:

“Power is the dot product of force and velocity.”

Q6. State the conditions of conservative field.
Ans. Such a field in which work done is independent of the path followed by the
=t

body.
OR
Such a field in which the total work done in @ movin body along a (\los\ed%

is equal to zero.
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Q8
AnS

-173-
Why gravitational fje

CLASS : XI
1d is said to
Gravitational field ig said

be conge

Tvative field. i
fie 2 be conservative frorg because it satisfy the following
required condition gf conservativc field,
i) Work done ia ingeperiative the path followed and only depends on the
displacement between initia] and fina) Positions,
i) The total work done in
Zero

What is absolute Bravitationay Po!
The amount of work Tequired tgo displace an object against the BVl
field to an infinite point stored in the object in the form of absolute
gravitational energy,

tentia] energy?

State the law t_)f Conservatijon of energy.
Energy can neither be creqy

k ted nor can it be destroved., It can only be
" transformed from one form to another ”

When an object is drop

Ped from
not completely converted intq

Its potential energy is not ¢

! Wi se
ompletely converted into Kinetic energy becau
certain amount of energy i utilized to overcome the air friction.

certain height, why its potential energy is
kinetic energy.

A’ www.igbalkalmati.blogspot.com
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CHAPTER # 08
onic motion-
Q1. State the basic conditions of simple hn:j?:ion for a system to execyt, ee
Ans. Basic conditions for AHM: The basic cont € Simp), s
Ilar(;’x]onic’r:ec;téor:&z:t- be an elastic restoring forc acting on the system AD
il The system must have inertia: b portion: qQ7:
({::1)) T};‘g si‘:rce]cration of the. Si‘;z"s‘;z'mﬂs:iz”gppoesiLgl;ngi?elgg::] to its AnS:
displacement (from the main E
i ion.
Q2. Give some examples of simple harmonic plose
Ans. Examples of SHM.
. dulum.
I) The motion of the bob of a simple PERE T i :
: ¢ t Jucked to distu
1)  The motion of a stretohed string when i P b it from, the
mean position. : ol ttached t
[l The motion of a body (i€- hi?");]’f‘ass particle) & o theend o gi-s
a\elastic spring hanging ver jeays . i ) i )
V) ‘The motior}? of the pmjectjon of a pamcle moving round a circle Witk
uniform speed. . L End = -
V)  The m(,[;ol:, of an elastic metallic strip, held vertically in a rigiq Suppo
with a heavy mass attached to 1ts free end. Tt
Q3. A certain simple pendulum has an iron bob. Would its :ehavim. chang, ,
we replace the iron bob with a lead bob of ghe same size? if
Ans. Change in behaviour of a simple pendulum "wth bobs of dxfferpm material.
There time period of a simplée pendulum is given but the relations. 9-
s.
T =211 /—]— A 7
Ve :
Where 1 = length of the pendulum, and
g = acceleration due to gravity. ) . !
The above relation shows that the time period of a Smele pendulum t
depends upon its length and value of ‘g at a certain place and iton},y i
independent of the mass of the bob. Therefore, if we replace the iron bob “,.S 15 :
lead bob, only the mass of the bob will change but h behavior of he peng l:h & &
will not be affected. It means that the time period and the frequency 0?‘“"1 5
geSdulum, having a certain length, will remain unchanged with the Changclher 1—'
abs. &)
Q4. Will the period of a vibrating spring increase, decrease or remain cop ' |
e by addition of more weight? Bt L
s. Period of vibrating spring is given by
|m Q10
Ans.

7 =214~
Vi
where m = mass attached to the free end of the spring, and K = spring

constant.
Above relation shows that the period of a vibrating spring is directly

p. 27}]}70;[101121 to the mass attached to its free end i.e. Tavm period increas

wi additi o 5 ses

i t ‘c addition of mass. Thus with the addition of more weight (mg), mas
ncrease and the period of the vibrating spring will also increase Ll
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AnS: pendulum small beca

AnS:

An

Q10 Is it possible for two identical w:

It is not possible for two identical w
Ans. §

t . )
“::g‘::gpen © the time perigq of *he pendulum if the mass its bob is
c.

Would you keep the a

X Mplitude of
Amplitude of a Simpl

2 simple pendulum small or large? Why?
- p?ndul\.”.n. We shoulq keep the amplitude of simple
use in denvmg the relation for its time period.
1 by
(7 =21 ==
Ve
the distance through 5 Whic!

: h pendyyy,
carr only be small, if amp); I

L is displaced, son small that sin® =0, ‘0’
tude is smay),

What is the frequency of the Second Pendulum.
Frequency of a second’s

: s Pendulum, A seeqn g pendulum is that pendulum
whose time period is 2 Seconds j.e,
T=2 Seconds

But rc‘latioln between the frequency and time period is given by
F= =
Therefore the frequency of

! a second’s
f=% =05 vibration

Pendulum is given by
/second

Differentiate transverse wave and longitudinal wave, \
s. DIFFERENCE BETWEEN TRANSVERSE g LONGITUDINAL WAVE:

ngitudinal Waves

2. Transferepce qf energy th
erpendicular vibration of the
Particlc of eh medium.

3 Crest and trough form due to

rough | 2. Transference of energy
through parallel vibration of the
articles of the medium.

3. Compression and ra_refaction
erpendicular vibration. form due to parallel vibrauqn. ‘
4. Light waves, electromagnetic | 4. Wave in stretched strmgl. N
“;aves are some examples of \spring waves are some examples o
transverse waves

longitudinal waves.
- —————  |longitudinal w:

aves traveling in the same direction along
g wave? ; . »
aves traveling in the same direction ak(xl:%, A
ave. Two identical waves moving along the
ing waves when they are moving in the

a string to give rise to a standin,

string to given rise to a standing w,
s-mu': string can only reduce stand
opposite directions,




PH.

<
PH -176- £ASS 1 prarc
YSICS NOTES gh compreSsion, rarefaction node and
trough,
. 2 sition is calle
above the mean pOSTion 1S calleq
he mean position is (_.a“ed—r(-:\v_ le‘

Q11. Define the terms: crest,
antinode. : o
Ans. Crest:-The highest portion of _(.he u‘ fme L
Trough:-The lowest portion of the ' A s
ion of the wave in which parucles of the medinn, oy A
110! ; .
e vhich particle of the medivim are
awgy,

trough.
{ the wave i0 ¥
s on the mean position ha"ing

Compression:-The por!
to each other is called com|

Refractions;-The portion ©
from each other is called _rare[acuor’lmCh e
Node:-The point of standing ;}'3‘;'3 :dc
ini i t is called nocc: g = te .
Eﬂ?ﬁ:’,d?ﬂf;ﬁﬂr o ianding wave where displacement is maximuyp, ;o e
called antinodes. AnS:
Q12. How the speed of a transverse in the string will change if its tension .
made four times. ) . e given by
Ans. The speed of a transverse wave in a String1s given. b
| TxL
" ,
if the tension is made four times, then the speed of the wave will become Q17
= =Ty S.
o [T A
_\/ m
or v = 1‘;"&:2"
m = - )
Thus the speed of the transverse wave will be doubled if the tension is mag
four times. ¢
Q18.
Q13. Why does sounds travel faster in solids than in gases. AnS.
Ans. Sound travels faster in solids than in gases
The speed of sound is given by the formula
[E
i 1=
\/ P
Where E = elasticity of the medium, and
which sound travels.
for gases but the
elasticity
ty MU

2= density of the medium through
It is true that the density of solids is larger than that
of the solids is much larger than gases, SO the ratio E
becomes four times. Is much larger for solids is much larger than gases. Thy;

is why the sound travels faster in solids than is gases.

=R

/ Speed of transverse

Q14. Why does the speed of a sound wave in gas change with temperature»
Ans. Speed of sound changes with the change in the temperature of a gas ’
The speed of sound in a gas is given by i
=2
Ve
here P=pressure of the gas.
When the temperature of a gas rises its pressure increases and its density
decreases, therefore the speed of sound increases. On the other ha na wia th |
e
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-rease of temperag -
decrea R Perature, %he Pressure of 4 2aS decrease d factor b/
become les: us decreasmg the speeq e d S > cases and factor P/ p
sound,

TSR S n:;;\:izg l:usical instrument?
A% ifferences between the [requmciea‘s Produced per second is equal to the
frequency of standarg insu-u";cmzs of two sounding bodies. If we know that
desired frequcncy b

Y Counting W can tune the other instruments to the
standard instrument, In Lhiggwa'eb“\lmber of beats as compared 1o the
instrument. Y beats

are useful for tuning a musical

what is meant by the Quality of 1y,
Q16" the characterist I € soungd?
ApS: nt'lLShe same intensitt;czighr:Vhlch o0 sound waves of same pitch ‘and possibly
(f)rom each other It is SUF by two different sources may be distinguished
depending on the nature of bog‘temal Characteristics of eh vibrating body
the shape of wave form progyces e S92kt of sound waves also depends on

. uced b it ; % )
type of Harmonics occurring Dit, in turn it depends upon the number and

in the soung,
o7 How the intensity of o

nd re 5
s. Relation between intensity ated witn loudness.
ADS:

and | o
statement: loudness of 5 S dness:- (Weber-Fechner law)

5 sSound wave is d; . .
of intensity.” € 1s directly proportional to the logarithm
Mathematical form:-

Mathematically, itis given as \
Q Log |
L = klogl

Differentiate between musical sounq d noi
18- et ds ! and noise.
. Musical sound: Sound whjch Produce: i i d
Ans AR Ces pleasant effect in our ear in calle:
B s B .. 0
Sound in which there is uniform change in frequency is called sound waves.
Noise:

Or
ST S0 ] there is a rapid change in the frequency is called Noise.
Following are the point of distinguish between a musical sound and a Noise.

MUSICAL SOUND : -
It produce pleasant situation upon
the ear.

It is smooth and agreeable
If has periodicity i.e, waves follow
each other at regular interval,

All the waves are similar & there is
no sudden change of loudness or
frequency

Change in frequency can be
represented by the curve.

Wave do not follow each other with |
regular interval

All the wave are not similar and there |
is sudden change in Loudness

Change on frequency can be {

AN

represented graphically as “.
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S
h difference between two "
Way,

Q1.

Ans.

Qz.

Ans.

Q3.

Ans.

Q4.

Ans.

Q5.

Ans.

Q6.

Ans.

Q7.

Ans.

CHAPTER # 09
gition on the P2¢

What is the necessary ¢of ctively.
interfere (a) constmcti"fly;”!:lffs“;)r constructive Interferen,
Condition for constructive interference: iffere ce s ¢ pa
dll’fcrrn?ﬁ/rxw;:n the vas coming from different source shoujq be th
integral multiple of the wave l?ljg”" 9.
i.e., path difl. = 0, o}, 38,44, 50 o0 N gns-
Where m = 0,1,2,3::0 For destructive interfere
Condition for destructive interference:” iffe ,k“ source s} ) f( Nce Path
difference between two waves coming from differentss should be oy
integral multiple of the Wave length- 1A
Le., Path difference = oA, 23 3A, $heo (@ 12
2 2 2 %
Where m = 0,1,2,3,.¢00
Why we do not find interference in ordinary light? 0
Interference of light needs coherent Wwaves from monochromatic et
Ordinary light beams are not coherent. Urees AnS-
Why the distant flash lights will 2ot produce an interference pattery,
Two light beams which are coherent when they are closer to the source a.
large distance they do not remain coherent thus distant flash lights e ul
to produce an interference pattern. Nable
11
Although we can hear but can not see around corners. How can yoy g
explain this in view of the fact that sound and light are both waves» AnS.
The wavelength of sound waves in very large, of the order of several feet
meters therefore they can diffract about corners and we can hear thery, 9r
But the wavelength of light wave is much smaller, of the order of 102 o 2
therefore they can not diffract about large corners and we can not see li,gh &
1
nts fro: Ans.
m sun are plane Wave

Explain, why it is said that the light wave fro
wave fronts from sun when reach to earth
» are
Q13

fronts.

The sun is at a large distance,

spheres of large radii. Only a small portion is found plane, thus thes;

fronts are called plane wave front. © Wage

;lqhy_ ctenftml ring in the Newton’s ring always be dark. Ans

e interference pattern formed at center of the rings is due
atters o to pa i
;qual to zero, but in thin film an additional phase inversion occrixrtsh _dlff_erence
estructive interference. Hence central point in Newton's ring is al‘;;t gl‘:rs

ays dark. Q14
Ans

mat are the Newton’s rings?
en a monochromatic ray of light incident
on a Plano conve

placed on a glass surface, then circular dark and bright cogzsgul:ns' Which
s ve circles

will be obtained, these rings are called Newton’s rings
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== " g. Whatis the main cquq, oo CLASS : I
Q®"  Air in between Plang Conyes \.ew_t"ﬂ's b
The thickness of prioped _;Hs and a flay o)
illuminated by a monoek, Cdge fi

=)

458 surface behave like air wedge

M is zerg ¢ r N
o } " LR romance o “°T0 At the contact if such a filoy is
Waye, centre. AS we go away from d(‘t_{‘““ then dark bandsis obtained at its
. due to which thcrnam’c bright i;;l:’lre lhrr.x the thickness changes graduatly
)])ayh ¥ dark nngs are obtained,
- el
Give the condition for th,
9- s € bri )
gn5~ For nth BI’][.’,J}[ Ring: ”g]l": ;".elwmn s ring,
l.,ﬂf\\,\'fh_j‘)/u
Path =
id ey
by 1.
m= \'(,\ - 2)R/.
this is the required €Xpressio
N for the radius of bright rings.
ive th iti
Q10- (Euve _\e c'ondx.tmn for the dary Newton’s rip,
SOUrce Ans: For First dark ring: m= ¥ =TRR g
For Second :{iark ning 2 y. < 3R
r nth dark ring: m = ——
. :;j's is (h; re ui%e:] " TNk
is is ;
= h q EXpression for the radius of the Nth dark ting,
Unabje th tral poj
3 11. Why the central point op the sc. . 3
Q iways Bright? T€en in Young’s double slit arrangement is
. The path difference for interf . .
; RS onstructive.and image is bri(:}??ce patiem at centre s zero then interference is
or ' ]
Q12 Give the condition for the formation of bright fringes in the Michelson’s
ht interferometer.
. For constructive interfe: i : N '
} Ans. D eabll e Tence i.e., for the bright fringes the distance moved by
ave P=m) /2
, are i e conditi 4
e Q13. Give the condition for the formation of dark fringes in the Michelson’s
interferometer.
Ans. For destructive nterference i.e., for the dark fringes the distance moved by
moveable mirror is:
P=
rence AT
'ers -
Jark. Q14. What is the use of °°mpeqsat9r in the Michelson’s interferometer?
Ans. Compensator is used to avoid difference of the time interval produced in the
two light waves coming from the two mirrors,
Which
Circles,

A TR M WEANNY SN f e
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fler diffraction.
Q15. Differentiate Fresnel diffraction 824 < LI
Ans. — = —
=2 7 | rRAUNHOFER DIFFRACTION : Ql;
FRESNEL D[FPRACTION — fracti B R Ans:
In Fresnel Diffraction the Source of [ 1B Ff"u"h[:rclr D]g;r:" :?:_(S:f SOuree |
light and the screen where of “g}."n i formed are ke“ here | o
diffraction is formed arc Kept a¢ -dlm’a'cnii stance from the diff Pt atf B s.
finite distance from the diffracting jnfinite dl Facting A2
obstacle.
e [ P Rens

obstacle
el

ST L

Q3
< e
fer Diffraction the waye Ans:
d leaving the ObSlacli

i i the wave |In Fraunho
Diffraction e | wonts falling an

leaving th
| are plane.
Fraunhofer  Diffraction  he

In
corresponding rays are paralle]l

/ In Fresnel Diffraction the

corresponding

ﬁ‘fwwA\
[l

al those light can be used having waye e
“ngth

In Fresnel
fronts falling and
obstacle are not plane.

Q16. State Bragg's Law.

Ans. “To determine the structure of cryst s :
comparable to the distance between atomic planes.

oduced by the phenomena of polarization?

Q17. What aspect of light is pri :
Ans. The process of polarization proves that light is a transverse wave.
Q18. Why diffraction is called special type of interference?
Ans. Diffraction of light is due to the formation of source (spherical wave front) op
the edge of the obstacle. Now the secondary waves interfere them selves in
that is only on one side.
Q5:

obstructed portion in a special way
Ans

.8
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L i
3 Q) he image will remain uncl:;:gef h""' of converging lens is covered?
A2 he  lens will be halyeq caug = only

: the intensity of light assing thought
- Using lesg brightness. gl
ce | er of
here | g, Define pow t  recs lens. Giye 1ts units,
4 Q o pefinition:  the T€Clprocal of the focal length j 1
il AP arathematical Form: Power = B is called power of the lens.
=1
prt g 1 Foca) length
f
it: It unit is diopter, i :
Unit: iy fneter_hc Uit of power of the lens is diopter if focal length is
3. Define linear magnificatiqy
Q3 Definition # 01: The ratjq betwee : ‘. ; st
o AnS: i Tigear magnification. 0 the height of image and the height of object is
e | i.e. Magnification = Image height - 1,
acle = 1Y
( finition # 02: The ratio pare. BOhL b,
] Definition * 1Ne ratio between the i i 2 ject di e is
e  iled Tineas magnification. 'mage distance and the object distance i
to i.e,. Magnification = Im\a% =q
=1 Object distance )
4. Define angular magnification.
293' Definition: T‘}: © ratio between the angles formed by the image at the eye when
ve lengyy it is Vle“‘f:d t rough mSU’un'-xent to the angle formed by the object when it is
viewed without instrument ig called angular magnification.”
Magnification = Angle formed at the €ve when it is viewed with instrument
Angle formed at the eye when it is viewed without instrument
Or M = B
a
When B: Angle formed at the eye with instrument.
E) on a: Angle formed
in

at the eye without instrument.
5. Give the sign convention used in the lens formula.
gns- The image seen in lens have coloured by edges. Why?

1. What is best position to see any object? .
The best position to observe any object is the least distance of distinct vision

2. What is meant by least distance of distinct vision?
It is the minimum distance from to observe any object clearly. For normal
human eye it is 25 cm or 250 mm,

3. How a convex lens is used as a magnifier?

inci i ing glass.
State the principle used for the construction of qagnﬁy -
It is based on the principal that” if object is placed within the fpcal 1er;1g1\"\ c:st}?e
lens then virtual and magnified image is formed on the same side of the lens.

ati.blegspoticom (/4 = s

Al
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mpound microsc
5. State the principle used for the c°‘?“n.':ti;l::jr:?miﬁ the focal lc‘ng:):p:,:,
if nqucl is P 4 on the same side of the lens f’e

It is based on the principal that”
lens then virtual and magnified image 15 et with
s to use blue light & Ccompoyn,

Why would be advantageou
preferred in microscope?®

microscope?
of astronomical telescope

Why Objective of short focal length is
truction ;
for the cons is at infinite distance then paralle]

. State the principle used ottt
It is based on the principal that” if obJe8 rincipal fi
rays enter into lens and form image will be formed at the P PR
lens.”
. e? g
9. What is length of astronomical tel;s‘io:nd image distances. 1.€.,

The sum of the focal lengths of objec
L=1fotfe
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